1 \\fm\ 


A   TEEATISE 


ARITHMETIC. 


I^bam  HtHItr  &  Co's   Situational   jscrus. 


A  TREATISE 


ON 


ARITHMETIC 


J.    HAMBLIN     SMITH,    M.A., 

OF  GONVILLB  AND  CAIUS   COLLEGE, 
AND  LATE  LECTURER  OP  ST.  PETER'S  COLLEGE,  CAMBRIDGE. 


ADAPTED    TO    CANADIAN    SCHOOLS 


THOMAS  KIRKLAND,  M.A, 

SCIENCE   MASTER,   NORMAL    SCIIOOL,   TORONTO, 
AND 

WILLIAM  SCOTT,  B.A., 

HEAD  MASTER  OF  THE  MODEL  SCHOOL  FOR  ONTARIO. 


TORONTO: 
ADAM  MILLER  &  CO.,   11  WELLINGTON  STREET  WEST. 

1877. 


Entered  aooording  to  Act  of  Parliament  of  Canada,  iu  tho  yoar  1877,  bj 

ADAM  MILLER  &  CO., 

In  tho  OH,  i  .ulster  of  Agriculture. 


PREFACE  TO  THE  CANADIAN  EDITION. 


The  present  edition  of  Hambliu  Smith's  Arithmetic 
is  not  simply  a  reprint  of  the  English  work.  Several 
articles  have  been  introduced,  which,  it  is  hoped,  will 
render  the  book  mors  useful.  Some  of  these  will  be 
found  on  pp.  3;$-40,  45,  48,  64,  !>2-95,  115.'  From 
Simple  Interest  to  Proportion  (lie  work  1ms  almost 
altogether  been  rewritten.  Important  subjects,  such 
as  Discount,  Stocks  and  Sim  res,  Exchange,  &c,  have 
been  treated  at  much  greater  length  than  in  our  ordinary 
text-books.  Some  articles  of  a  practical  business 
nature,  not  usually  found  in  school  arithmetics,  such  as 
Equation  of  Accounts,  p.  L88;  Partnership  Settle- 
ments, p.  224;  have  been  introduced.  For  these  we 
are  indebted  to  Mr.  S.  (!.  Beatty,  late  Principal  of 
Ontario  Commercial  College.  Special  care  has  been 
taken  to  adapt  the  work  to  the  wants  of  the  business 
community.  Examination  Papers  of  a  somewhat  diffi- 
cult character  have  been  added  to  each  chapter.  These 
are  designed  to  stimulate  the  student  to  think  for  him- 
self, and  to  assist  him  in  preparing  for  the  different 
official  examinations.  In  order  to  render  the  work  as 
complete  as  possible,  an  Appendix  lias  been  added,  in 
which  the  subjects  of  Interest,  Discount,  and  Annuities 
have  been  treated  algebraically. 

We  have  to  thank  Dr.  McLellan  for  hints  and 
advice  during  the  progress  of  the  work. 

Toronto,  August,  1877. 
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ARITHMETIC. 


I.  On  the   Method  of  Representing   Numbers 
by  Figures. 

1.  Arithmetic  is  the  science  which  teaches  the  use  ol 
numbers. 

2.  The  number  one,  or  unity,  is  taken  us  the  founda- 
tion of  all  numbers,  and  all  other  numbers  are  derived 
from  it  by  the  process  of  addition. 

Thus : 

Two  is  the  number  that  results  from  adding  one  to  one; 
Three  is  the  number  that  results  from  adding  one  to  two  ; 
Four  is  the  nnmber  that  results  from  adding  one  to  three ; 
and  so  on. 

3.  By  means  of  the  symbols  or  figures 

12345678     9, 
called  the  nine  significant  digits,  together    with    the 
symbol  or  figure  0,  called  zero,  we  can  represent  num- 
bers of  any  magnitude. 

4.  First,  each  of  the  significant  digits,  standing  by 
itself,  represents  a  number  greater  by  one  than  the 
number  represented  by  the  digit  that  immediately  pre- 
cedes it  in  the  list  of  digits. 

Thus  7  represents  a  number  greater  by  one  than  the 
number  represented  by  6. 
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REPRESENTATION    OF 


5-  The  symbol  +  ,  read  Plus,  is  used  to  denote  the 
operation  of  Addition. 

The  symbol  =  stands  for  the  words  "is  equal  to,"  or 
"the  result  is." 

Since 

2=1  + 1,  where  unity  is  written  twice, 
8=2-4-1=1 +  l-f-l,  where  unity  is  written  three  times. 
4=3  -f  1=1  -f  1  + 1  -f- 1,  where  unity  is  written  four  times, 
and  so  on. 

6.  Numbers  between  nine  and  a  hundred  are  repre- 
sented by  two  figures,  the  one  on  the  left-hand  signifying 
how  many  groups  of  ten.  units  are  contained  in  the  num- 
ber represented,  and  the  one  on  the  right-hand  signify- 
ing how  many  single  units  are  contained  in  the  number, 
in  addition  to  the  groups  of  ten  units. 

Thus,  in  the  expression  G9, 
the  figure  6  represents  six  groups  of  ten  units, 
the  figure  9  represents  nine  single  units. 

These  groups  of  ten  units  are  for  brevity  called  Tens, 
and  the  single  units  are  for  brevity  called  Units. 

Numbers  between  ninety  nine  and  a  thousand  are 
represented  by  three  figures. 

In  the  expression  7 1 5, 
tin  figure  7  re]  ^even  groups  of  a  hundred  units, 

the  figun    1  ropreil  I  roups  of  ten  units, 

the  figun  le  units. 

In  the  ■  d  B 17"', 

the  figure  :in  three  groups  of  i  thousand  units. 

Ill  the  sxpn  I7C, 

flu- ii  i.i.  ants  two  groups  of  tm  thousand  units. 

In  ih.  exprs    ion  L 28470| 
the  figure  l  re]  ipofa  hundmd  thousand 

In  the  exproH 

tli,    figUJN    D  "<  •  "i"'     groups  <>f  a   million   unil  |j 

i  i. n. 


NUMBERS    BY    FIGURES.  8 

7-  To  put  the  matter  briefly  :  when  we  express  a 
number  in  figures,  and  tell  off  the  figures  from  riyht  to 

loft, 

the  first  figure  represents  a  number  of  units, 

the  seeond       figure  represents  a  number  of  tens, 

the  third        figure  represents  a  number  of  hundreds,  , 

the  fourth       figure  represents  a  number  of  thousands, 
the  fifth  figure  represents  a  number  of  tens  of  thou- 

sands, 
the  sixth         figure  represents  a  number  of  hundreds  of 

tho  li- 
the seventh      figure  represents  a  number  of  millions, 
the  eiylrfh        figure  represents  a  number  of  tens  of  millions, 
the  ninth        figure  represents  a  number  of  hundreds  of 

millions, 

the  tenth         figure  represents  a  number  of  billions, 

the  eleventh     figure  represents  a  number  of  tens  of  billion*. 

the  twelfth      figure  represents  a  number  of  hundreds  of 

billions, 

the  thirteenth  figure  represents  a  number  of  trillions. 

8.  When  the  symbol  0  appears  in  an  expression,  it 
shows  that  the  number,  represented  by  the  expression, 
contains  no  single  units,  tens,  hundreds,  etc.,  according 
as  the  0  is  placed  in  the  first,  second,  third  place,  the 
order  of  place  being  reckoned  from  right  to  left. 

Thus  : 

20  represents  the  number  which  contains  two  groups  of 
ten  units  and  no  single  units  ; 

300  represents  the  number  which  contains  three  groups 
of  a  hundred  units,  and  no  group  of  ten,  and  no  sin- 
gle units ; 

4007  repi*esents  the  number  which  contains  four  groups 
of  a  thousand  units,  and  no  group  of  a  hundred,  and 
no  group  of  ten,  and  seven  single  units. 

NUMERATION. 

9.  To  write  in  words  the  meaning  of  a  number 
expressed  in  figures,  is  called  Numeration. 

The  remarks,  which  we  have  already  made,  ought 


NUMERATION. 


to  enable 'the  learner  to  write  in  Avoids  all  numbers 
on,  two,  or  three  figtu 


Thus: 

tba  n^nr**— '  expressed  by     8  is  written  eight  ; 

lb*  oombtr  exprwuwd  by    27  is  written  twenty-seven  ; 

Ibe  nombrr  expressed  by  804  is  written  three  hundred 

10  N«xt  take  the  case  of  numbers  expressed  by 
rocs.  n\r..  or  six  figures,  a-  100,  402675. 

'I'/nrrs  on  th<<  right 
of  each  r  x  pre*,  in  fron  be  expression,  and 

orer  the  figure  or  figures  on  the  left  of  the  line  write 
the  word  ThoumnJ,  tin 

4 1 887  *2:t  |  r,*>9    ;         102    G75. 

I  i.. :.  (hi  n. •  u  !..•  of  -  lefa  -  Epreesioii  can  be  written 

»t  ..t,r..  in  words,  thus  : 

lundred  and  Hurty-seren  ; 
••  thousand,  firs  bundled  and  nine  : 

undrud  ami  two  thousand.   si\   hundred   anil 

«C«i-||tV   flVr. 

11  N-xt  take  the  oase  of  uumbari  expressed  by 
mmm,  sj  ■<<■,  the  num- 

»w  •  line,  iMm  i  three  figures  on  the  right 

•       l«'ll.     n  .M.I    li'nr, 

nsaraing  off  the  nest  thriM  write 

Um  word   Tkuu i.i.../.  mill  o\  th<   I,  it  of 


;ut  IN       |88& 

we  can  write  the  meaning  in  words,  I 

'Ihr<«    |,uii  .|r«.  I  mil   •      •.      ,  . .  ii  tm'Uitms, 
I*.,  Iiuii.lr..!   ..n.. I   uii.rlv   h\.    th..,i»,in<l, 


m, 


NUMEKATION.  0 

Again,  to  express  in  words  20040030,  write   it  thus  : 

Millions      .      Thousands 

20    I  040  030 

and  the  number  expressed  in  words  is — 
Twenty  millions, 
forty  thousand 
and  thirty. 

12.  If  more  than  nine  figures  are  in  the  given  num- 
ber, mark  off  the  figures  by  three-,  as  before,  and 

over  the  fourth  parcel  write  the  word  billions, 
over  the  fifth  parcel  write  the   word  trillions. 

Thus,  to  express  in  words  24008269407032,    proceed 

thus  : 

Trillions  Billions  Millions  Thousands    I 

24  003  269  407        |    082 

and  the  number  expressed  in  words  is — 
Twenty-four  trillions, 
three  billions, 

two  hundred  and  sixty-nine  millions, 
four  hundred  and  seven  thousand 
and  thirty-two. 

Note.    1  followed  by  three  zeros,  1000,  represents  a  thousand. 

1  followed  by  six  zeros,  1000000,  represents  a  million. 

1  followed  by  nine  zeros,  1000000000,  represents  a  bil- 
lion. 

Examples-  (i) 

Write  in  words  the  numbers  expressed  by  the  following 
figures  : — 

(1)  7,  13,  45,  59,  326,  4578. 

90,  110,  207,  4300,  4036,  4806. 
780,  609,  5860,  2020,  1101. 
36497,  49532,  654321,  743269. 
45000,  32600,  75230,  500000. 
8572914,  3469218,  4629817. 
9000000,  29000000,  715000000. 
910807240,  307004205,  380503040. 
243759268342,  307405000270. 
417285682719435,  203056300072010. 


(2 
(3 
(4 
(5 
(6 
(7 
(8 

(0 
(10 


6  NOTATION. 

NOTATION. 
13.  Bo  r.  present  by  figures  a  number,  expressed  in 

\S    lit,    i^   r.llK.l    N'>T\TI..N. 

The  method  to  be  employed  is  this  : 
Prepare  the  dm-i-ms  in  which  the  figures  represent- 
ing fAottjaW*.  mill  >  be  placed,  thus: 

BUUotM  Millions  Thousand 


and  place  in  each  <i  <  !l  <»n  the  right  and  left 

of  the  outennoet  lines,  the  Agora  required. 

I.y    ti/ui  even    thousand, 

.:.!•!         i  mi:.-,  we  proceed  thus  : 


and  the  number  express'  L7809. 

Again,  t.'  ropreaent  as   four  billions  three 

honored  awl  tw..  Millions,  eighte<  a  thousand  and  fifty- 
three,  we  proeoed  thus  : 

MOJom     I     Mllltoiu     I    TbouMtxI    I 

4  KM  058 

■J  l  t!i.    mmiiiUt  .  I|>i.     ..  1  in  ti-Mir.-s  is   I  (02018058. 

Eixraplei 

•  nomben : — 
•  vBiiUwn;  uiuetoon  ;  thirteen;  six- 

thirty* 


tlnity-five; 

lity-tliriM<  ; 

twenty, 
ttesa  |  mi. 


\%l  One  hoadf 

I  m       I.  •!'.  lfe.l  •111 


:    ...  |  • 
eight  |  seven  hundred  and  forty  ;    nine 


NOTATION.  ▼ 

(G)  Eight  hundred  and  thirty-six  ;  seven  hundred  and 
forty-seven ;  four  hundred  and  ten ;  nine  hundred  and 
thirteen ;  seven  hundred  and  fifty ;  three  hundred  and 
eighty-four. 

(7)  Eight  hundred  and  eighteen ;  eight  hundred  and 
eight ;  two  hundred  and  six  ;  four  hundred  and  thirty  ;  five 
hundred  and  twelve  ;  seven  hundred  and  eighty-seven. 

(8)  Seven  thousand  eight  hundred  and  forty-five  ;  nine 
thousand  six  hundred  and  thirty-seven  ;  twelve  thousand  ; 
eight  thousand  four  hundred;  six  thousand  and  three; 
eighty-five  thousand  and  forty. 

(0)  Five  thousand  four  hundred  and  seventy  ;  three  thou- 
sand six  hundred  and  fifty  ;  eight  thousand  seven  hundred 
and  eighty ;  one  thousand  two  hundred  and  forty-seven ; 
four  thousand  eight  hundred  and  eight. 

(10)  Six  thousand  and  four  ;  seven  thousand  and  twenty- 
two  ;  three  thousand  five  hundred  ;  nine  thousand  and  forty- 
seven  :  two  thousand  and  seventeen ;  nineteen  thousand 
four  hundred  and  two. 

(11)  Seventy  thousand  and  seven;  sixty  thousand  and  sixty; 
fourteen  thousand  and  fourteen ;  seventy  thousand  and 
seventeen;  twelve  thousand  three  hundred  and  three ;  six- 
teen thousand  and  five. 

(12)  Three  hundred  and  fifty-six  thousand  seven  hundred 
and  twenty-oight ;  six  hundred  and  forty  thousand  eight 
hundred  and  forty-two  ;  nine  hundred  thousand  ;  eight  hun- 
dred thousand  and  forty. 

(18)  Seven  millions;  four  millions  five  hundred  and 
seventy-six  thousand  eight  hundred  and  sixty-five  ;  seventy- 
five  millions  eight  hundred  and  six  thousand,  nine  hundred 
and  forty. 

(14)  Three  hundred  and  fifteen  millions;  five  millions 
and  forty  thousand ;  eight  millions  and  seven  hundred ; 
eighteen  millions  and  twenty  ;  seven  hundred  millions  and 
two. 

(15)  Three  hundred  and  fifteen  billions  six  hundred  and 
seventy-four  millions,  eighteen  thousand  and  three  ;  thirty- 
five  billions  six  hundred  millions,  five  hundred  and  twenty. 

(16)  Seven  billions ;  five  trillions,  eight  hundred  billions, 
six  hundred  thousand  and  forty-seven ;  eight  trillions, 
forty-three  thousand  and  seven. 

(17)  Three  hundred  and  five  trillions,  five  billions,  four 
millions,  six  thousand  and  three  ;  fifty-three  trillions,  fifty - 
three  millions,  fifty-three  thousand  and  fifty-three. 


s  ROMAN    NUMERALS. 

(18)  Nine  trillions  and  nine;  ninety  trillions  and  nine 
hundred ;  nineteen  trillions  and  nineteen  thousand ;  one 
trillion,  one  m  llion.  one  thousand,  one  hundred  aud  one. 

ROMAN  NUMERALS. 

14.  In  the  Roman  system  of  Notation,  which  is  still 
jad  frequently  in  taaeriptions,  in  references  to  chapters 
of  books,  an- i  purpose*,  the  symbols  chiefly 

ejsjplnvcd  w,i.    I,  \  .  \.  I.,  <'.  I>,  M. 

Tbeaa  symbols,  standing  by  themselves,  represented 
respectively  the  numbers  one,  five,  ten,  fifty,  a  hundred, 
five  hundred,  and  a  thousand.  tntennediate  numbers 
were  represented  by  means  of  an  arrangement  that  the 
number*  rvprvseiiti-d  b)  the  symbols  I  ami  \  whon 
•tending  on   the   f  lymbol  were   to   be 

added  to  the  number  represented  by  thai  symbol,  and 
when  standing  on  the  Uft  were  to  be  mbtneitd  from  it. 

Thus: 

V I  represented  tho  number  rix, 
rnprseeutsd  tho  number  !■ 
mi  represented  tho  Dumber  si 

represented  the  number; 

The  following  table  *  n  tho  method  for  num- 

bers op  to  a  thou.n 

I  I  II  no  OX. 

•  HI.         IB  XIII  VIII. 

4  IV  ll   M.IV.         800  I 

641    I 

00. 
0  D. 

I  M)    j  |    |)0. 

900  DCCCO. 

m  x.       to  xx. 


ROMAN    NUMERALS. 


Examples-    (iti) 

Write  in  words : 

(1)  XXVII.  (2)  XLIX. 

(4)  LXXIII.  (5)  XCII. 

(7)  CLXIII.  (8)  CXCIX. 

(10)  MDCCCLXXII. 

Write  in  Roinan  Numerals: 


(1)  37. 
(6)  139. 


(2)  59. 
(7)  145. 


(8)  83. 

(8)  179. 


(3)  LXVIII 
(6)  CXLIV. 
(9)  DCLXIV. 


(4)  87. 
(9)  84G. 


(5)  96. 

(KM   1763. 


II.    Addition- 

15.  If  we  combine  two  or  more  groups  of  units,  so 
as  to  make  one  group,  the  Dumber  of  units  in  this  sin- 
gle group  is  called  the  Sun  of  the  numbers  of  units  in 
the  original  groups. 

To  find  the  sum  of  5  and  8,  we  reason  thus : 


Since  3  =  1  +  1 +  1, 

(Art.  5) 

5  +  3  =  5  +  1+1  +  1 

=  6  +  1  +  1 

(Art.  4) 

=  7  +  1 

=  8. 

16.  By  practice  we  become  able  to  express  the  result 
of  adding  a  number  less  than  ten  to  another  number, 
without  breaking  up  the  number,  which  we  have  to 
add,  into  units. 


Thus  we  say 


7  and  5  make  12, 
15  and  8  make  23 ; 


and  so  on. 

Again,  if  we  have  three  or  four  numbers,  each  less 
than  ten,  to  add  together,  we  perform  the  process  men- 
tally ;  thus,  to  add  4,  7,  9,  and  6  together  we  say  4,  11, 
20,  26. 

17.  We  now  proceed  to  explain  the  process  of  addi- 
tion in  the  case  of  higher  numbers, 


10  ADDITION. 

Suppose  we  have  to  add  together  the  four  numbers 
2475,  897,  486,  and  8007. 

We  arrange  them  thus  : 

147(1 

486 
8007 

88ft* 

|I.i.ii..'  tli.    t:  -in.-  that    represent  units  ill  each  number 

En  the  amine  vertical  lm. .  ami  those  that  represent  tens 
in  the  Nunc  \.  •!!.  ..1  tine,  and  similarly  for  those  that 

\\  e   tin  u   iliaw    a 

.iiiul  \mv  andst  lbs  last  Dumber,  and  under  this 
line  we  place  the  Doml  •   .  budq  'of  tlio 

givii  ,  whieh  is  found  in  the  following  way: 

the  mm  is  twenty-fire 

\\.    place  tlie  five 
under  Um    Km  ••(  units,  and  cans   on  the  I  kens  for 

t«»  ti 


id  tim  i    twenty-six 

(sua,  lha 

■ the  'i  hundreds  for 


•I   I  hun.li.  .1  i,  thr     urn  is  thirt.cn 
ltd    ami    tin.  0  liumli.  d        a/6 

pises  lbs  8  under  lbs  line  of  buadnl  ,  ami  .any  on 
the  1  thousand  In  addition  to  the  line  oJ  khoui 

thou- 

■    lim    ..|  il 


(ir) 
Aid  together 

4  sod  7.  S  aad  18.  A  and  16.  0  and  87. 

(4)     80 


ADDITION. 

(5)        237 

(6) 

209 

(7) 

562 

349 

140 

70 

823 

600 

106 

~ 





(8)    459 

(9) 

6462 

(10) 

21009 

6 

723 

3470 

237 

800-1 

40(152 

4269 

12) 

304 

9217 
(13) 

253 

0207 

(li;  429    ( 

(14)  110 

JS47 

029 

ISO 

49 

425 

488 

507 

257 

209 

970 

278 

6 

538 

808 

381 

I 

428 

(15)  6842 

(16) 

8750 

(17; 

8001 

(18  6843 

5079 

4023 

4007 

4297 

8626 

7988 

5290 

320 

5037 

6543 

3046 

52 

2409 

5729 

7259 

7008 







11 


(19)  044-43+74-854-9. 

(20)  247+350+28+423+97+12. 

(21)  425+3742+4230+39+847. 

(22)  7288+070+45  +  023+4000. 
(28)  8+97023+8407+5200+86. 

(24)  41587+9215  |  48+0077  +  23  +  2413. 

(25)  275413+3120+725+5007. 

(26)  74259+340274+30000  +  1000001  +  207. 

(27)  4092+72430+80000729+40+000000000. 


(28)  40243 

35297 

825049 

246728 

815 

42376 

645980 


(29)  748325 

54297 

532684 

20047 

4207 

617043 

8025 


(30) 


5629 

426580 

37259 

506 

670492 

37987 

6493 


]  I  SUBTRACTION. 

(81)  256497  (831  668887     (33)  625493 

668088  24.^'  75862 

nOiM  880469  5436 

680660  472586  87294 

107346  582987  4859 

664088  862 

8S48M  13 


(84  7488884  (36)  6673048 

8625887   .  8869257 

1888080  436 

8708408  698206 

1872  15297 

8818808         8068  8686084 

67002 


(87)  Savon  hundred  ah  I   rty  thousand  ami  fifteen  ; 

•  d  and   forty-seven;    fifty  tlmo   thousand   three 
bond  !iree;  seventeeu  thousand  five  hundred  and 

forty  •is. 

(881  Five  hundred  and  eight;  nd  and  nine; 

fifty  five  tboosand  and  fourteen;  right   hundred  and  nine- 
seven  hundred  thousand  and  six  ;  two  thousand  and 


(80)  Bis  hundred  and  forty-five  thou  hundred 

five;  sevrnty  Ihoojaad  mid  lorty-si-vi-ii  ;  s:xty 
iboosnod  and  forty;  seven  hundred  aud  fifty  thotuand; 
three  hundred  tboosand  and  flfteeu. 

(40)  Two  boodred  and  one  mill  thousand, 

throe  hundred  and  t  I  throe  hun- 

dred and  foor ;  eighteen  imlh  nd  and  three; 

6ve  boodred  thousand  and  forty ;  eight  millions  and  eight. 

III.    S  on. 

18.  If  (cm  a  BBOabtr  wo  tako  away  a  n  nil'  r  num- 
ber, t 

Hi  take  away  carl i  of  tl,,    unite,  of 

iti-ly  from 

lh«  hwfor  oumber    that,  lo  ttthi 
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if  we  take  away  one  of  these  units  from  5,  we  have  4  left  ; 
if  we  take  away  the  second  unit  from  1,  we  have  8  left ;  it 
we  take  away  the  third  unit  from  3,  wo  have  2  left. 

The  Symbol   — ,  read  minus,  is  used  to  denote  the 
operation  of  Subtraction.     Thus  the  operation  of  sub- 
tracting 8  from  5,  and  its  connection  with  the  result, 
may  be  briefly  expressed  thus  : 
5     3  =  a. 

19.  By  practice  we  become  able  to  subtract  a  num- 
ber, less  than  ten,  from  another  number,  without 
breaking  up  the  smaller  number  into  units ;  thus  we 
say, 

7  —  4-3, 
18  —  5  =  13, 
49  —  8  =  41; 

and  so  on. 

20.  Before  we  proceed  to  explain  the  process  of 
Subtraction  in  the  case  of  higher  numbers,  we  must 
notice  the  principle  on  which  a  certain  step  in  the 
process  is  founded. 

If  we  are  comparing  two  numbers,  with  a  view  to 
discover  the  number,  by  which  one  exceeds  the  other, 
we  may  add  ten  single  units  to  the  greater,  if  we  also 
add  one  group  of  ten  units  to  the  less,  and  we  may  add 
ten  groups  of  ten  units  to  the  greater,  if  we  also  add 
one  group  of  a  hundred  units  to  the  less ;  and  so  on. 

Suppose,  for  example,  we  want  to  find  the  number 
by  which  56  exceeds  29,  we  might  reason  thus: 
56  =  five  tens  together  with  six  units. 
29  =  two  tens  together  with  nine  units. 

To  the  former  add  ten  single  units,  and  to  the  latter 
add  one  group  of  ten  units. 

Then  the  resulting  numbers  will  be, 
in  the  first  case,  five  tens  together  with  sixteet*  units, 
in  the  second  case,  three  tens  together  with  nine  units. 
Hence  the  excess  of  the  former  over  the  latter  will  be 
the  number,  made  up  of  two  tens  together  with  seven 
units,  and  will  therefore  be  represented  by  27. 
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v  take  an   example,  to  show  the  practical 
way  of  i>- :  tion  of  Bubstraction,  accom- 

panied by  a  complete  explanation  of  the  pick  ess. 
Suppose  we  have  to  tak.  589  from  (.)26  ; 

From  '.»•-!(} 
Take  589 

Remainder      887 

We  arrange  the  numbers,  placing  the  figures  that 

Snt  units  in  each  in  the  same  vortical  line,  and 
the  same  with  thou  that  represent  tens  and 
da. 

We  than  reason  thus  \  we  cannot  take  9  units  from  G 

•  ■. ;  we  therefore  aili  -  t«»  tin-  8  units,  making 
states*  units,  and  we  take!'   units   from   the   sixteen 

•  s  and  set  down  the  result,  which   is  7  units,  under 
the  line  of  units. 

tig  increased  Mm  upper  Dumber  hv  ton  units,  we 
add.  by  way  of  compensation.  i  /.  „  to  the  Lower  number, 
ahaapnj  *  t-  ii'  mi  •  '•'  t.  n  <.  \\,  proceed  thus:  we  can- 
not  take  V  ton*  from  2  add  fan  tots  to 

the  S  tens,  makiu  m.l  from  these  we  take 

9  ton*,  and  set  down  tho  roault,  wbieh  is  :t  tana,  under 

iif  bereaaad  ti  number  by  In  Cms,  we 

add.  by  way  of  compensation.    1  4s  tint  lower 

number,  changing  6  lni 

id    set 
downth*  raault,  «  ,  under  tie  hi t 


Example*    (?) 

Um  dutervnee  between  the   folio  kin  of 

number* 

(I)    Iftaedft.        (-2)     i  ui  i. 

(•)  m     (■)  «*•  i    (M)  oa 

XT  4*  .'  47 
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(10)   813  (U)   704  (12)   630  (13)   7436 
247        195         546        B818 

(14)  6289  (15)  4729  (16)  6258  (17)  65472 
4127         501          36         4001 

(18)   857  (19)  4625  (20)72649  (21)  20004 
249        1846       43821        17243 


(22)  487  —  56    (28)  529  —  483    (24)  827  —  795 
(25)  3000  —  958  (26)  7040  —  588   (27)  8850  —  470 
(28)  58623—7428  (20)84305—58206  (80)70000—68004 

(31   62784  and  84207.    (82)  42456  and  102170. 
(33)  624:500  ami  14000702.  (84)  00099  and  100000. 

(85)  A  million  and  a  thousand. 

(86)  A  hundred  millions  and  a  hundred  thousand. 

(37)  Ten  billions  and  a  thousand  and  one. 

(38)  What  number  must  be  taken  from  26  to  leave  18? 
(88J     What  number  must  be  taken   from  427   to   leave 

A  II  ? 

(40)  What  number  must  be  taken  from  three  thousand 
and  fifteen  to  leave  two  thousand  four  hundred  and  five? 

(41)  By  how  many  does  a  thousand  exceed  four  hundred 
and  seven  ? 

(42)  The  greater  of  two  numbers  is  427  and  the  sum  of 
the  numbers  is  586,  what  is  the  smaller  of  the  two  numbers  ? 

(43)  What  number  must  be  added  to  7428  to  make  8047  ? 


IV.    Multiplication. 

21.  Multiplication  is  the  process  by  which  we  find 
the  sum  of  two,  three,  four  or  more  numbers,  which  are 

equal. 

Thus,  if  we  have  to  find  the  sum  of  three  numbers 
each  equal  to  7,  we  call  the  process  tic  Multiplication 
of  7  by  3. 

This  sum  is  called  the  Product  of  the  multiplication 
of  7  by  3. 

The  number  3  is  called  the  Multiplier. 

The  number  7  is  called  the  Multiplicand. 

The  following  table  must  be  committed  to  memory. 
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The  Multiplication  Table- 


iwiM 

lu    2 
2..    4 


6 
I 

10 
12 

14 


,2      N 


Thr.-e 
tun.'s 
1  is    8 


B 

12 
15 

n 


i ..  n 

10..  80 
11  ..  88 

II  .  N 


Four 

1  is    4 
I..     8 


19 

16 
90 


6..  84 

• 

8..  32 

9..  86 

10..  40 

11  ..  44 


Five 
times 
1  is    5 
2..  10 


15 
20 
25 
80 
85 


8..  40 

9..  45 

10..  50 

11  ..  55 

II.    00 


Six 
times 
lis    6 
2..  12 
8..  18 


24 
80 
36 
42 


8..  48 

9..  54 

10 ..  60 

11  ..  66 

12  ..  72 


Seven 
times 

1  is     7 

2  ..   14 
8  ..  21 

28 
35 
42 
49 
56 
63 
70 
77 
84 


■gfal 

1  tt 

8 

2  .. 

16 

8  .. 

M 

4    .. 

82 

*   .. 

40 

6  .. 

48 

48 

64 

9   .. 

79 

HO 

N 

KH 

98 

Mas 


1  it    9 


I 
I 

4 
.'. 
I 

7 

H 
I 

10 

II 


IS 

M 

45 
54 
88 

90 

99 


Eleven 

times 

1  is    11  1 

1  ..  80 

1  ..    99 

8  ..  80 

8  ..    88 

4  ..    44 

5  ..    55 

6  ..  60 

1  ..    66 

7  ..    77 

M   ..  HO 

8  ..    ss 

9  ..    99 

10    ..IIH. 

10  ..  no 

ii    no 

11  ..  tai 

4 
5 
6 

7 

8 

9 

10 

n 

12 

Twelve 
times 

1  is  12 

2  ..  24 


36 
48 
60 
72 
84 
96 


9  ..108 

10  ,.120 

11  ..182 

12  ..144 


22   1*1  it  b»  carefully  observed  that  Multiplication  is 

*  almrt  form  of  «d«litiMii.     When  wo  say  that;!   times 

t«,W8Mwrt  that,  it     1  mill     1  ami  I  bo    added 

tafrtbar,  (bene*!!  it  IS, 

Keel  timbers  8  and  4  is  culled   a  Factor  of 

Afain.  if  «•■  lowl  to  And  the  valuo  of  4  times  07,  we 

■IgU  pmasiftlkM . 

81 
01 

n 
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Now  since  the  figures  in  each  vertical  line  are  the 
same,  we  may  save  ourselves  the  trouble  of  addition,  by 
learning,  from  the  Multiplication  Table,  the  numbers 
that  result  from  adding  the  same  number  iiuir  times. 
Then  we  may  write  the  operation  in  a  shorter  form, 
thus  : 

67 
4 

268 

The  process  will  stand  thus : 

Four  times  7  is  twenty-eight ;  we  set  down  8  in  the  place 
of  units,  and  carry  on  two  for  addition  to  the  line  of  tens. 
Four  times  6  tens  is  24  tens,  and  adding  2  tens,  the  result  is 
twenty-six  tens,  that  is  two  hundreds  and  six  tens  ;  we  set 
down  (>  in  the  place  of  tens,  and  2  in  the  place  of  hundreds, 
and  the  final  result  is  268. 

Here  67  is  called  the  Multiplicand, 

1  is  called  the  Multiplier, 
268  is  called  the  Product. 

23.  The  symbol  x,  placed  between  two  numbers, 
expresses  that  the  second  is  multiplied  by  the  first,  and 
the  whole  operation  in  the  example  just  given  is  briefly 
expressed  thus  : 

4x67  =  268. 

24.  Next  observe,  that  the  multiplier  and  multipli- 
cand may  change  places,  without  altering  the  value  of 
the  Product. 

Thus  3  X  4  =  4  X  3,  or  3  times  4  =  4  times  3. 
For  3  times  4  =4-4-1+4. 

1+1+1+1) 
+  1+1+1+11  -v 

+  l+l+f+lj 
And  4  times  3       o+S+'+S 
=  1+1  +  1) 
4-  t+l  +  l[ 

+  l+i+i  r IL 

+  1+1+li 
Now  the  results  obtained  from  I  and  II  must  be  the 
same,  for  the  horizontal  columns  of  the  one  are  identi- 
cal with  the  vertical  columns  of  the  other. 
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25.  It  we  multiply  a  number  by  10,  the  product  is 
obtained  by  annexing  0  to  the  number,  that  is, 

1<>X  864  =  8640. 

If  we  multiply  a  number  by  100,  the  product  is 
obtained  by  annexing  00  to  the  number,  that  is, 

n  364-  86100. 

8o  by  annexing  000  to  a  number  we  multiply  it  by 
1000,  and  so  on. 

If  we  have  to  multiply  I  Dumber  by  20,  we  may  first 
mulnph  it  by  S  and  then  annex  <»  to  the  result,  and 
the  final  result  will  be  the  product  required. 

Again,  if  we  have  to  multiply  ■  Dumber  by  200,  we 
may  fin»t  multiply  it  bj  li  end  then  annex  bo  to  the 

r«-ult. 

The  method  of  expressing  the  result  of  multiplica- 
tion* of*  thin  kind  in  pnw-tiiv  is  as  follows  : 

We  multiply  vim  by  700  and  14888  by  0000  thus  : 

itra  !39 

NO  5000 


1000 


Examples-    (vi) 
Find  the  Product  m  tl.«.  following  caso8  of  Muliipli- 


(8)    6  times    08. 

7,  0. 

■•mi,  7000. 
M  uRj|.ly  8742U  bj  „  )00000. 

86.  Ex.  (l). 
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The  form  of  the  operation  is : 

347 
23 

10.41 
694 

7981 

The  explanation  is  this  : 

The  multiplier  is  made  up  of  two  parts  3  and  20,  we  there- 
fore multiply  347  first  by  three,  and  then  by  20,  and  add  the 
two  results. 

Now      3X347  =  1041. 
and      20X347  =  6940. 

In  setting  down  this  second  result  we  omit  the.  zero, 
because  it  will  have  no  effect  on  the  addition  which  has 
to  be  performed. 

Bxamples-    (vii) 
Multiply 

(1)  23  by  15.  (2)  37  by  29.  (8)  45  by  8flL 

(4)  70  by  26.  (5)  125  by  24.  (6)  327  by  42. 

(7)  205  by  43.  (8)  307  by  98.  (i))  2084  by  35. 

(10)  57296  by  27.  (11)  84293  by  88.  (12)  7029302  by  76. 


Ex.  (2).  To  multiply  34007  by  213. 

34007 
213 


102021 
84007 
68014 

7243491 


Here,  when  we  multiply  34007  by  200,  the  result  is 
6801400,  and  ice  omit  the  two  zeros  at  the  end,  being 
careful  to  put  the  4  in  the  place  of  hundreds. 

Observe  that,  in  all  cases,  the  first  figure  on  the  right 
of  each  partial  product  will  be  in  the  same  vertical  hue 


20  MULTIPLICATION. 

with  the  figure  by  which  we  are  multiplying :  thus,  in 
the  example  just  giwn,  the  4  in  the  third  product  is  in 
the  Mine  vertical  line  with  the  2  bv  which  we  multiplied. 

Ex.  (8).  Tu  multiph,  80047  By  21009. 

80047 

-1009 


27c; 
80017 
BOOM 

681257428 

Here  the  first  figun  <>n  th.  right  of  the  second  pro 
•  '    t.iu.i    in  tii.   |.i:i«v  ,,f  tliuiiMinds,  beoavae  we  are 
then  multiplvitiK  80047  >•>  I 

r0407  ''a  870ft 

70407 

8700 


18184000 
800600800 


r»> 


Examples-    (> 
Muh. 
Si,    25  5Z2!£  I9)    704  ^  176. 

EL  5,2z|p*  i  i  W8. 

St    2i£    .Jfl)    TO*0  by  840.       (7)    7889  by  5006. 

if  k  £ 

0801  bf  6060  ^oy, 

17406  b]  10888, 

KM>71. 
'408.     (17 


WO  by  700408.    (17) 


\   li 


SB  BBS 

BJOWftf  108018, 
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Ex.  (5).  To  find  the  continued  product  of  14,  8,  and 
70. 

Here  we  first  multiply  11  by  8,  and  then  multiply  the 
product  by  70,  thus : 

14 
8 

112 

70 

7840 
that  is,  14  x  8  x  70  —  7840. 

Examples-    (ix) 

Find  the  continued  product  of 

(1)     18,  19  and  90.  (2)     436,  73,  12  and  6. 

(3)     3476,  2300,  70010  and  2003. 

27.  When  a  number  is  multiplied  by  itself  once, 
twice,  three  times,  .  .  .  the  resulting  products  are 
called  the  second,  third,  fourth,  .  .  .  Powers  of  tho 
number.  The  process  is  called  Involution,  and  the 
Power  to  which  the  number  is  raised,  is  expressed  by 
the  number  of  times  the  number  has  been  employed  as 
a  factor  in  the  operation. 

The  term  square  is  usually  employed  instead  of  second 
power. 

The  term  cube  is  usually  employed  instead  of  third 
power. 
Thus,  144  is  the  square  of  12,  because  12x12  =  144. 

64  is  the  cube  of  4,  because  4x4x4  =  64. 

81  is  the  fourth  power  of  3,  because  3x3x3x8=81. 


Examples-    (x) 

Find  the  squares  of 

(1) 

15. 

(2) 

24. 

(3) 

40. 

(4) 

57. 

(5) 

69. 

(6) 

72. 

(7) 

87. 

(8) 

100. 

(9) 

114. 

(10) 

237. 

(11) 

625. 

(12) 

897. 

(13) 

789. 

And  • 

Lhe  cubes  of 

(14) 

11. 

(15) 

13. 

(16) 

25. 

(17) 

47. 

(18) 

C22) 

68. 

(19) 

193. 

(20) 
(24) 

100. 

&) 

257. 

356. 

(23) 

539. 

704. 

(*) 

987. 

'22  DIVISION. 

V.    Division. 

28.  Dnm  by  which,  when  tk product 

i*  given,  and  we  know  one  of  the  factors,  the  other  fac- 
tor is  determined. 

The  product  is,  with  reference  to  this  process,  called 
the  Dividend. 

The  given  factor  is  called  the  Drvmoa, 

The  factor,  which  has  to  be  found,  is  called  the  Quo- 


29.  The  operation   of  division   is  denoted  by  the 

■■ 

Thus  12  +  8  signifies  that  12  ia  to  be  divided  by  8. 

The  same  operation  is  denoted  by  writing  the  Divi- 
dend over  the  Divisor  with  a  line  drawn  between  them, 

a»» 

■ifipter  we  shall  fcreti  only  of  cases  in  which 
the  Dividend  contains  the  I  \ct  number  of 


30.  For  small  numbers,   the   Multiplication  Table 
affords  the  means  of  sol  I  >      ion. 

For  InataoM,  sine*  12  -4> 

12  ■+-  4  -  8,  sod  12  -»-  8  «  4 ; 
Ml  stess  96  —  12  x  h, 

26  +  12  -  8,  and  96  +  8  =  12. 

31.  When  we  divide  one  numb  i  by  another,  ire  find 

:  ues  the  latter  b  oo  in  the  former, 

and  Owrvfore  any  process  by  which  «■  on  dieoovar  how 

•  times  mm  Dumber  in  contained  in  another  will 

*h  m  rub  Bnoh  aprooi  oned 

by  the  examples,  which  we  shall  now 

•  If  17. 

10, 
utt.l     17x80.61" 

ind  find  how 
■MQ  Mi  If  17  I    '■■!.!   i   •  'i  .ii  i.h<   it  ii  mi  1  mi  that  reniaiiiR, 
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we  shall  find  how  many  times,  more  than  twenty,  the 
Divisor  is  contained  in  the  Dividend  408. 

Now  408— 840  =  68,  and  this  number  contains  17 
]ust  four  times. 

Hence  17  is  contained  in  408  twenty  times,  and  also 
four  times,  that  is,  the  Quotient  resulting  from  the  div- 
ision of  408  hy  17  is  24. 

This  process  is  represented  more  briefly  thus : 

17  )  408  (  20+4 
340 

68 
68 

Hence  408 -17  =  24. 
And  yet  more  briefly,  availing  ourselves  of  the  notation 
by  which  the  local  value  of  digits  is  represented,  and  we 
are  enabled  to  omit  zeros, 

17  )  408  (  24 
34 

68 
68 

Ex.  (2).  Suppose  we  have  to  divide  89012  by  17  : 

Divisor    Dividend    Quotient. 
17)     89012       (5236 

85 

40 
34 

61 
51 

102 
102 

We  first  find  how  often  17  is  contained  in  89,  and  as  it 
is  contained  five  times,  we  set  down  5  as  the  first  figure 
in  the  quotient,  then  multiply  17   by  5,   and  substiact 


M 
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the  result  85  from  the  89:  to  the  remainder  4  we  annex 
the  next  figure  in  the  dividend  ;  then  as  17  is  contained 
in  40  twice,  we  set  down  2  as  the  second  figure  in  the 
quotient,  then  multiply  17  by  2,  and  substract  the  result 
84  fr  a  the  40  ;  ana  proceed  by  similar  steps  to  the 
end  of  the  operation. 

Ex.  (8).  Divide  920575  by  28. 

28)  920675  (40025 
92 


057 
46 


116 
115 


Here,  when  we  bring  down  0,  the  tftjrri  figure  of  the 
dividend,  88  is  not  contained  in  it  ;  we  therefore  set 
down  0  as  the  second  figure  of  the  quotient,  and  when 
we  bring  down  6,  t.  ore  of  the  dividend,  28 

is  not  contained  in  6;  we  therefore  sel  down  another  () 
as  the  third  figure  of  the  quotu  at.     When  we  then  bring 
:uiv  i.t  tln>  ilivi.l.-n.l.  'Z:\  is  coutuined 
in  57  twioe,  end  tho  operation  proceeds  easily. 


DbUi 


Examples.    (xi> 


v7. 
v  18. 
456  by  10. 
8996  by 
4*1376  by 

11*470  bv  842. 

motif  I.-,  [no 

98911001667  by  Ilia.   | 
ISSI90M  by  287. 
060919666  by 

''HO.  | 

(99)    tflfliOflttUlfi 


8)    27  by  <). 

17. 

i  by  :ir,H. 

in,  •!.,•, ;  \n    i 

7649, 
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(80)  1165584398000  by  17072. 

(31)  85088008828484  by  74291. 

(82)  8691870220861 12  by  66482. 

(88)  887741866162469  by  98989. 

(34)  58876828669  by  642867. 

(35)  2969990966442  by  9864802. 
(86)  261449109180  by  8728694. 

3?,  If  any  two  of  the  three  numbers  that  form  tb.6 
Divisor,  Dividend,  and  Quotient  be  given,  we  can  find 
the  third. 

For  Dividend-r-Divisor= Quotient. 
Dividends-Quotient       1  )i  visor. 
Divisor  x  Quotient  =  Dividend. 

Examples-    (*") 

(1  The  Dividend  is  1171G92,  the  Divisor  342.  Find  the 
Quotient. 

(2)  The  Dividend  is  149201,  the  Quotient  23.  Find  the 
Divisor. 

(3)  The  Divisor  is  987,  the  Quotient  64852.  Find  the 
Dividend. 
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33-  When  the  Divisor  is  not  greater  than  12,  the 
process  of  division  may  he  greatly  abridged. 
Suppose  we  have  to  divide  92368  by  8. 
The  operation  is  set  down  in  the  following  form  : 
8J92308 

11546     Quotient. 

The  following  is  the  process  : 

Since  8  is  contained  once  in  9,  with  1  as  remainder,  we  sot 
down  1  under  the  9,  and  mentally  prefix  the  remainder  1  to 
the  2,  reading  the  result  as  12  :  then  since  8  is  contained 
Once  in  12,  with  4  as  remainder,  we  set  down  1  under  the  2, 
and  prefix  4  to  the  3,  reading  the  result  as  43  ;  then  since  8 
is  contained  Jive  times  in  43,  with  3  as  remainder,  we  set 
down  5  uuder  the  three,  and  prefix  3  to  the  6,  reading  the 
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reSwt  as  86  :  then  since  8  is  contained  four  times  in  36,  with 
4  as  remainder,  we  set  down  4  nnder  the  6,  and  prefix  4  to 
the  8,  as  48  :  then  since  8  is  contained  six 

titmes  in  48,  with  no  remainder,  we  set  down  6  nnder  the  8, 
and  onr  operation  is  com]' 

Nev  we  have  to  <li vi.lc  111)12304  by  12. 

itiou  is  set  down  thus  : 

U  lli»  1*2804 


990199    Quotient. 


The  following  is  the  process  : 

Wo  most  take  three  figures  before  we  obtain  a  number 

which  contain*  12  ;  then  we  suy  12  is  contained  nine  times 

ith  2  to  carry  on  ;  tben  12  is  contained  Mot  in  24, 

and  tfwre  b  nothing  to  carry  OB  ;  then  12  is  in>t  (tcmtamtd  tti 

all  in  2.  we  therefore  aet  down  •»  under  the  2,  and  carry  on 

i  28  once,  with  1 1  to  carry  on  ;  then 

12  U  contained  Hmm,  with  2  to  carry  on :  lastly, 

contained  in  24  twice  exactly. 

Examples   ixiii) 


1611  bv  2.  (2)    726901  by  8. 

8660989  b y  4. 

7468494  by  &  i.V  7. 


8860989  by  4. 

7468494  by  6.  I  v 

7184(10000  by  9.  1889017  by  11. 

,  1905  by  9. 
7649800791  by  1 1        (19)    80089882405004  by   12. 

lowing  nambi  B,  and  i 

-.4-j.anit.-l>  : 

(18)  4968994.  (14)  020487648.   (15)  27540918204. 

Diritlo  each  of  tho  following  numbers  by  6,  8,  and  9 
■  pnraUdy  : 

48698990.     (17)    981764900      (18)    284507000. 
tdo  each  .  .\viii(.'  number,  bv  7.   11,  and  12 

Wpftjnaialy: 

(19)  7971848.        (20)    29574468  1887819. 
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VI.  On  the  Resolution  of  Numbers  into  Factors. 

34.  We  shall  discuss  in  this  section  an  operation, 
which  is  the  opposite  of  that  which  we  call  multiplication. 
In  multiplication  we  determine  the  product  of  too  given 
factors  :  in  the  operation,  of  which  we  have  now  to  treat, 
the  product  is  given,    and  the  factors  have  to  be  found. 

35.  For  small  numbers  the  factors  may  be  determined 
by  inspection  : 

thus,  tho  factors  of  21  are  3  and  7, 
the  factors  of  55  are  5  and  11. 

36.  When  we  have  found  two  factors  that  make  up  a 
product,  one  or  both  of  these  factors  may  be  themselves 
reducible  to  simpler  factors. 

Thus  9  and  6  are  factors  of  54  : 

and  the  factors  of  9  heing  3  and  3, 
and  the  factors  of  G  being  2  and  3, 

the  number  54  can  be  split  up  into  four  factors,  2,  8,  8,  8. 

37-  Prime  numbers  are  those,  which  have  no  exact 
d'visor  but  themselves  and  unity. 

Thus  2,  3,  5,  7,  11,  13,  17,  19  are  Prime  Numbers. 

Composite  numbers  are  those,  which  can  be  resolved 
into  factors,  each  of  which  is  greater  than  1. 

Thus  4,  6,  8,  9,  10,  12,  14,  15,  16,  18  are  Composite 

Numbers. 

38.  Every  composite  number  can  be  resolved  into 
factors  which  are  prime  numbers  :  thus 

4  =  2x2;  6  =  2x3;  8  =  2x2x2;  9  =  3x3. 

Hence,  in  resolving  a  large  number  into  factors,  we 
divide  it  by  any  small  prime  number,  by  which  we  know- 
it  is  exactly  divisible,  and  then  divide  the  quotient  by 
any  small  prime  number  by  which  it  is  exactly  divisible, 
and  proceed  in  this  way,  till  the  quotient  is  1  ;  then 
the  divisors  are  the  factors  required. 
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Thus,  to  fiud  the  factors  of  2520  : 


I 

2520 

2 

1260 

2 

080 

1 

815 

1 

105 

0 

85 

7 

7 

1 

Hence  2620  =  2x2x2x8x8x5x7. 

In  practical  arthtuutic  we  seldom  require  to  find  all 
the  (actors  of  a  coinpoHit.  number,  bul  tuiy  frequently 
we  want  to  know  \  Dumber  u  exactly  divisible 

by  a  i 

The  student  will  And  ft  of  une  to  remember  the  follow- 
ing properties  of  numb 

A  number  is  exn<  bit 

by  1  wuen  Us  last  figuro  i»  0  or  an  tern  <lipit,  ns  I 

4  whrn  iu  l«*t  hr„  figure*  ari<  dirisibli  by  i.  ai  ■'. 
M  when  iU  ln*t  thrt*  figures  are  dl 
ft  when  iUla*t  fl/ 

9  when  lbs  sum  •  •  t;r, ; 

ifessj  »»•  U 

bt)  and  the 

.      I  .In    |    II  M 

Tbue  14794  and  IK-  ,  n 

Inapln 

1  »!»« tl.-  inber«  be  exaoth  <l 

IbU  by  2.  8,  4  II 
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(1)     117.  (2)     288.  (3)     495. 

(4)     1050.  (5)     28472.         (6)     42345. 

(7)     27464.         (8)     82495.         (9)     84732. 
(10)     0480.         (11)     C1918271H. 
Note. — We  have  inserted  these  remarks  at  this  point, 
because,  in  attempting  to  resolve  a  large  number  into  factors, 
it  is  well  to  know  whether  the  attempt  to  divide  it  by  2  or  8 
or  5,  &c,  will  be  successful. 

The  student  may  now,  following  the  instructions  given 
in  Art.  38,  work  another  set  of  Examples* 

Examples-  (xvi) 
Resolve  into  prime  factors  : 


(1) 

18. 

(2) 

24. 

(3) 

27. 

(4) 

82. 

(5) 

86. 

(<i) 

39. 

17) 

42. 

(8) 

61, 

(9) 

54. 

(10) 

57. 

(11) 

72. 

(12) 

(13) 

91. 

(14) 

99. 

(16j 

100. 

(16) 

105. 

(17) 

108. 

(18) 

112. 

(19) 

132. 

(20) 

176. 

(21) 

288. 

(22) 

482. 

(28) 

526. 

(24) 

826. 

(25) 

729. 

(26) 

999. 

(27) 

1296. 

28) 

1760. 

('1\))     5760. 

39.  The  process  of  Multiplication  may  often  be  made 
shorter  when  the  Multiplier  is  a  composite  number,  by 
resolving  it  into  two  or  mort  faction. 

Thus  if  we  have  to  multiply  2579825  by  56,  we  may 
resolve  56  into  the  factors  8  and  7,  and  i)roceed  thus, 
2579825 
8 


20638600 
1 

144470200 


The  advantage  of  this  method  will  be  more  apparent 
when  we  come  to  multiplication  of  sums  of  money, 
weights,  and  measures. 

Examples,    (xvii) 

Multiply,  after  resolving  the  multiplier  into  factors 
not  greater  than  12, 


:J0 


INEXACT  rm 


(1) 

(8) 
(5) 


847  by  14. 

8678  by  49. 
49278  by  68. 


(2) 


423  by  22. 
8407  bv  36. 
28472  by  56. 
90728  by  182. 
40207  by  108.   . 
704075  by  14400. 


40-    So  also  we  may  often  simplify  the  process  of 

ion,  when  the  Divisor,  though  greater  than  12,  can 

be  made  up  !■■  ■  a«li  n<>t  greater  than  12.     For 

we  can  divide  the  Dividend  Brat  l>y  one  of  these  factors, 

and  then  divide  the  Quotient  by  a  second  factor,  and  so 


oil. 


|khw  we  have  to  divide  172118540  by  45. 
Here  46  can  be  made  up  of  the  factors  9  and  5. 

'.•     L7268640 


.'.     H62060 


II 


1060411 

Examples-    (xviii) 
the  process  just  .xplaiiu  .1    in  (ho   division 


il.i 


u. 


166116821  by  86. 

moumi  by  lot, 

191664600  l.v  116. 
667062400  by  14400. 


Of 


67  Mom  bv  15. 

386  by  27. 
K'.i  2095501072  by  49. 
(Hi         "Wbv84. 
(10  57667682  by  I 

665184160  by  720. 


VII.  Inexact  Division. 

11.  Hitheiin  wo  1. 1-..  .-li.irton  Kxaini-i.   .in  whieh  tho 
oootainod  an  exact  number  of  time*  in  the 

l  enppoee  we  have  to  divide  28  by  7. 
Hinoo8x7  =  21. .!  foil,, *■  that  we  Ban  divide  28 

mid  when 

we  nave  done  thie,  2  units  out  -  emain  over. 

Inraehacaae  we  call  8  the  Quotient,   and 
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31 


Again,  if  we  have  to  divide  72469  by  53,  we  proceed 
thus, 

53)  724C9  (13G7 

58 

194 
159 

35G 
318 


889 
371 


18 


Hence  the  Quotient  is  1367,  and  the   Remainder  18. 

Note. — If  we  multiply  the  Quotient  by  the  Divisor,  and 
add  the  Remainder  to  the  product,  the  sum  must  be  equal  to 
the  Dividend. 


Examples. 

(xix) 

3492  by  37. 

(2) 

486296  by  41. 

8729G8  by  47. 

(4) 

57092  by  65. 

7492736  by  71. 

(6) 

82749325  by  98. 

87467  by  103. 

(8) 

978462  by  409. 

8276253  by  723. 

(10) 

974004562  by  1009. 

48237654  by  4821. 

(12) 

68725642903  by  6871 

Divide 

(1) 
(3) 
(5) 
(7) 
(9) 
(11) 

42.  When  we  employ,  in  cases  of  inexact  division, 
the  method  of  short  division,  after  breaking  up  the 
divisor,  into  component  factors,  as  in  Art.  40,  the  re- 
mainder will  be  found  by  a  process  now  to  be  explained. 

Ex.  (1).  Divide  43276  by  21. 


21 


17 


43276 

14425  and  1  unit  over, 


20G0  and  5  parcels  of  3  units,  or  15  units  over. 
"Whence  the  Quotient  is  2060,  and  the  Remainder  is 
15  +  1,  or  16. 
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Ex.  (2).  Divide  572948  by  125. 
5  572048 


lift. 


B  1 1  1">S9  and  3  units  over, 

6   22917  and  4  parcels  of  5  units,  or  20  units  over. 

4583  and  2  parcels  of  25  units,  or  50  units  over 
Whence  the  Quotient  is  4583,  and  the  Remainder  if 
50  +  20  +  8,  or  73. 

Examples-    (xx) 
Dmfe, employing  Short  Division, 

,  I  (2)     587595  by  16. 

Q818  by  18.  1 1)    428672 by  21. 

569024971  by  27. 
3642896  by  35. 
(9)    856699  bv  IJ    8274918  by  64. 

ill)    18004791  J  l.v77.       fl2)     11  1421  bj  99. 
(M)    96879  by  189. 
15)    1194477  by  U 

43.  En  dividing  •  number  i>>   10,  we  have  merely  to 

mark  «>fr  tin-  hmt  figure,  the  other  figures  giving  tho 
marked  <>IY  the  remainder. 
ThMli  I  A.tii  remainder?. 

Again,  I  105676  by  20,  wo  might  proceed 

thus, 

75 


m  I9J9667 

■>    i  >  in ■  ■ 


I  parcel  of  in  ii 

.  )■•  • .  .  ih.  QnptJwl  .    2119788,  and  Ueiimiiidcr  10  I  5, 

■   lirii  il\  din;.: 
I ..  Ugfiei  :, 

'21 19788    and  16  remaindar. 

■fntn. 

la  dividing  by  1000,  w«  nark  of  the  l>ut  t,\i. 
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from  divisor  and  dividend,  and  find  the  quotient  and 
remainder  by  a  similar  process. 

44.  If  any  three  of  the  four  numbers,  that  form  the 
Divisor,  Dividend,  Quotient  and  Remainder  be  given,  we 
can  find  the  fourth. 

1.  Let  Divisor,  Dividend,  and  Quotient  be  given. 
Multiply  the  Divisor  by  the  Quotient,  subtract  the  result 
from  the  Dividend,  and  you  have  the  Remainder. 

2.  Let  Divisor,  Quotient,  and  Remainder  be  given. 
Multiply  the  Divisor  by  the  Quotient,  add  the  Remainder 
to  the  result,  and  you  have  the  Dividend. 

3.  Let  Divisor,  Dividend,  and  Remainder  be  given. 
Substract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Divisor,  and  you  have  the  Quotient. 

4.  Let  Quotient,  Dividend,  and  Remainder  be  given. 
Substract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Quotient,  and  you  have  the  Divisor. 

Examples-    (xxi) 

(1)  The  Divisor  is  25,  the  Dividend  4276,  the  Quotient 
171.     Find  the  Remainder. 

(2)  The  Divisor  is  342,  the  Quotient  1381,  the  Remainder 
l»7.     Find  the  Dividend. 

(3)  The  Divisor  is  596,  the  Dividend  372149,  the  Remain- 
der 245.     Find  the  Quotient. 

(4)  The  Quotient  is  2910,  the  Dividend  8765237,  the  Re- 
mainder 317.     Find  the  Divisor. 


VIII  Methods  of  Verifying  the  Operations  and 
some  Practical  Methods  of  Shortening  Labor  in 
the  Fundamental  Rules. 

45.  Addition.  The  usual  verification  is  to  add  both 
upwards  and  downwards,  and  see  if  the  sums  agree. 
This  is  generally  sufficient.  Another  method  is  to 
draw  a  horizontal  line  across  the  middle  of  the  sum 
and  add  it  in  two  separate  parts,  then   find   the  sum  of 
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the  two  answers,  which  must  agree  with  the  work  it  is 
to  verify.  If  it  be  a  very  long  sum,  it  may  be  divided 
into  three  parts  by  two  horizontal  lines,  and  the  three 
separate  sums  found,  &c. 

46.  Sobt*actiojj.  The  correctness  of  the  result  in 
subtraction  may  be  tested  by  adding  the  remainder  or 
difference  to  the  subtrahend,  when  the  result  ought  to 
be  the  same  as  the  top  line  or  minuend. 

47  M'i.tii'i.ication.  The  proof  of  multiplication  by 
coating  out  tie  nines  depends  on  the  following  property 
of  numbers  :— 

Any  numlxr  divided  by  nine  will  leave  the  seme  re- 
mainder a*  the  xum  of  U$  digits  divided  by  nine. 

s  will  be  evident  from  the  following  example: 
6788  _  6000       700       80       J*_ 
9  9    "*"    9    "*"    9    +  9 

«  (666  +  l)+(77+J)+  (8 +  1+5) 

-7^+0+7+8+8 

Hence  it  is  clearly  aeon  that  th.  remainder,  arising 
from  the  division  of  6788  by  9  is  the  same  as  that  aris- 
ing from  the  division  of  the  sum  of  the  digits  by  9. 

Tbifl  test  may  bo  given  in  the  form  of  the  following 
rale: 

DUridt  th*  sum  of  th.  the   Multiplicand  by  9, 

and  ml  down  the  remainder.  Divide  the  turn  of  the  digits 
*  Multiplier  by  9,  and  set  down  the  remainder.  Mui 
tiply  Ike  two  remainder*  together,  divide  the  r,s>,l/  by  9, 
and  eel  down  the  remainder.  If  the  process  be  cot',-,,/, 
thie  twnminder  will  be  the  earns  as  the  remainder  obtained 
by  taking  Ike  sum  of  the  digits  in  the  Product  and  d.rid 
lew  it  by  9. 

For  example,  if  we  multiply  76871  by  HM  the  pro- 
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Sum  of  digits  in  Multiplicand  =  24, 

and  24-7-9  gives  remainder 
Sum  of  digits  in  Multiplier  =  17, 

and  17-i-9  gives  remainder 
First  remainder  X  second  remainder  =  48, 

and  48-7-9  gives  remainder  8. 
Sum  of  digits  in  the  Product  =  30, 

and  30-7-9  gives  remainder  8. 

This  so-called  proof  is  defective  as  a  proof  in  tho 
following,  as  it  fails  to  detect  errors  in  the  product — 

1.  If  the  order  of  figures  in  the  product  be  misplaced, 
as  37  for  78. 

2.  If  errors  be  made  which  counterbalance  each  other, 
as  85  written  for  62,  the  sum  of  digits  in  each  case 
being  the  same. 

8.  If  9  be  written  for  0,  or  0  for  9,  or  either  be 
omitted  or  inserted  too  often. 

48.  Division.  To  prove  division,  multiply  the  divisor 
by  the  quotient,  and  add  the  remainder,  if  there  is  one, 
to  the  product.  If  the  result  is  equal  to  the  dividend, 
we  have  a  verification  of  the  first  operation.  Division 
may  also  be  proved  by  casting  out  the  nines,  but  the 
proof  is  less  direct  than  in  multiplication.  For  instance, 
if  we  divided  417  by  29  tho  quotient  is  14  with  remainder 
11.  The  most  convenient  form  in  which  to  apply  the 
proof  of  nines  is  to  write  this  in  the  form  of  29  x  14  + 11 
=  417.  The  remainder  gives  2x5  +  2  or  12.  This 
remainder  and  the  dividend,  417,  divided  by  9,  give  a 
remainder  8,  which  therefore  proves  the  work. 

49.  Arithmetical  Complement.  The  arithmetical 
complement  of  a  number  is  defined  to  be  the  difference 
between  any  given  number  and  the  unit  of  the  next 
superior  order  ;  thus  6  is  the  arithmetical  complement  of 
4,  47  of  53,  8468  of  1532,  and  so  on,  being  the  differ- 
ences respectively  of  4,  53,  1532,  and  10,  100,  10000, 
the  next  superior  units  of  these  numbers.  Conversely, 
also,  4,  58,  1532  are  the  arithmetical  complements  of  6, 
47,  8468  respectively. 
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The  arithmetical  complement  of  a  number  may  b« 
found  by  the  following  rule : — 

Begin  at  the  left  I  every  figure  from 

9  until  0*  last  ;  subtract  that  from  10. 

The  arithmetical  complement  may  be  used  to  find  the 
difference  between  two  numbers,  thus  :  if  289  be  sub- 
tracted from  576  the  remainder  is  837.  But  if  761,  the 
arithmetical  complement  of  289,  the" less  number,  be 
add*  the   greater,  the  sum  will  be  1887,  one 

unit  ( 1000  in  this  case)  of  the  next  superior  order 
greater  than  the  difference  of  the  two  numbers.  By 
removing  this  unit,  the  Dumber  will  be  left  equal  to  the 
difference  of  280  and  B76  :  so  that  the  dilTerence  of  the 
two  numbers  can  be  found  by  addition.  The  arithmetical 
complement  may  be  written  thus  1761,  with  the  sub- 
tractive  unit  on  the kft,  which  when  added  to  576,  the 
stun  will  be  887,  the  additive  and  suht  .active  units 
being  together  equal  to  zero. 

if  method  is  employed  with  great  advantage  to 
find  the  aggregate  of  several  numbers  when  some  of 
them  are  additive  and  some  subtract ivc.  Thus,  if  we 
have— 

8795-  1583  -201U+H759-  6104 

We  arrange  them  as  follows  : — 

eras 
a  of  1683  in 

17981 
8709 

•' 

8890 

U»»-  tf  I***   r.  qtnr.  d. 

60  CcsrnucrioKii  is   '  The  mvltipli- 

rat,,. i,  i,-.  am  muni.,  i  i i  \i  I..  i:»  incluaiva,  may  ho 

■fleeted  as  follows : 

if"'1  in    tin  units' 

fimr-  I*  carried  add  the  ftgurt  »</ 

lieamt  j» 
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Ex.  1.     Multiply  2384  by  19. 

2384 
19 


45296 


4X9  —  36  ;  set  down  6  and  carry  3. 

8X94*8  carried-)-'!,  the  units  figure  of  the  multiplicand 

=  79 ;  set  down  9  and  carry  7. 

3X9+7  carried-4-8,  the  tens'  figure  of  the  multiplicand 

=  42  ;  set  down  2  and  carry  4. 

2x9-{-l  carried-J-3,  the  hundreds'  figure  of  the  multipli- 
cand hb  25  ;  set  down  5  and  carry  2. 

2  carried-f-2,  the  thousands'  figure  of  the  multiplicand 
=  4  ;   set  down  4. 

The  backji<jui\  system,  as  it  is  sometimes  called,  may 
be  extended  to  numbers  between  20  and  80,  and  be- 
tween 80  and  40,  by  adding  to  the  number  to  be  carried 
the  double  or  the  treble  of  tbe  figure  of  the  multiplicand 
just  multiplied. 

Ex.  2.  Multiply  84578  by  999. 

Here  34578000  =  1000  times  84578. 
and  34578=     1 


34543422  =  999  times  34578. 


Ex.  3.  Find  the  product  of  34578  by  699. 

Here  699  =  700-1 
And   24204600  =  700  times  34578. 
34578  =      1       ' 


24170022  =  699  times  34578. 


Hence,  any  number  can  be  multiplied  by  99,  999, 
9999,  &c,  by  annexing  2,  3,  4,  &c,  ciphers  to  tbe 
multiplicand,  and  subtracting  the  multiplicand  from 
this  product.  And  in  a  similar  way  any  number  can 
be  multiplied  by  another  composed  of  a  repetition  of 
the  figure  with  any  other  figure  in  the  highest  place, 
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Ex.  4.  Multiply  9G48287  by  878427. 

964  3287 

(878)(42)(7) 

7  times  the  inultipland  =  67503009 

48  timet    the  multiplicand  =  6 
times  7  times  multiplicand  =  6   - 
times  67508009 
878  times  the  multiplicand 

=»  9times   42    times   the 

mulultinlicanJ  --  9  time; 

406018054 


= 405018054 


■  =  8645102486 


8649280160549 

TO    Sgt'ARE    ANT  NUSTBXR    ENDING  IN    5 

Square  the  5  and  write  down  the  result  ;  then  in- 
erease  the  number  to  tin  lift  of  5  by  1,  and  multiply 
this  sum  by  the  number  to  which  the  1  was  added. 
Bet  this  product  80 1  of  the  25  and   the  number 

thus  formed  will  be  the  result  inquired. 

Es.  find  the  square  of  76. 

6  squared  =  25. 
Add  1  to  7  and  multiply  by  7  and  place  the  56  to  the 
left  of  the  26.    6626  is  the  result  required. 

51.   AniiREvuTtoNM  IX  Since  4  X  25  is  100, 

and  8x  116  i  n  by  25  will  bo  effected 

by  multiplying  the  dividend  cutting  off  the  last 

tw<>  figure*  from  the  product  ion  by  125  will 

l«  sJmIsbI  i'  viag  the  dividend  by  8,  and  out- 

ting  on*  the  last  three  flgureh  from  the  product    In  eaofa 

•    t)..    •    "ire     •  nt  <>tT,  win  n  divided    i«'|'<  ■ctivcly  1  >  v  1 

be  tbo  roni  knot  t  i<  (I  will  be  tho 

SjsWMBi 

Any  number 

Slirr.  ::■,:.  |y      il|\  |.|l  M'.?     ill.        |_'l\.ll     lltlllll..   I'       l.V       L0|      L00, 

1000,   Ac,  reaper!  !mn   .if    tin 

■Hm  f.ivu!,!.  n   hi   fib    krOI  rtmaindor;  except 
tho  stun  of  the  latter  exoeeds  the  next  higher 

i  ud  remainder  must 

ed  by  unity. 
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Ex.  Divide  65874  by  99. 

100 )  658,74 

6,58 

6 


665,39 
Here  the  sum  of  the  partial  remainder  is  188,  and 
both  the  quotient  and  remainder  must  be  increased  by 
unity.     The  reason  of  this  we  leave  as  an  exercise  for 
the  student. 

There  is  a  method  of  dividing  one  number  by  an- 
other, termed  the  Italian  method,  which  materially 
shortens  the  process.  In  this  method  all  the  partial 
subtrahends  are  omitted,  and  only  the  partial  remain- 
ders retained  in  the  working. 

Ex.  Divide  108419716121  by  5788. 

6783 )  108419716121  ( 18748005 

50589 

43257 


27761 
46296 
2121 


3206  final  rem. 

The  first  step  is  simply  subtraction,  giving  5058  for 
remainder.  The  work  of  the  next  step  is  as  follows  : 
8  times  8  is  24  :  4  from  9  gives  5  (which  put  down) 
and  carry  2.  8  times  8  and  2  give  66  :  6  from  8  gives  2 
(which  put  down)  and  carry  6.  8  times  7  and  6  give 
62  :  2  from  5  gives  8  (put  down)  and  carry  6.  8  times 
5  and  6  give  46  :  46  from  50  gives  4  (put  down.) 

It  sometimes  hajvpens  that  one  has  also  to  be  carried 
from  the  subtraction.     For  instance,  in  this  case — 

5783  )  50581 ( 8 
4317 
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We  say :  8  times  8  is  24  :  4  from  11  gives  7  (put  down) 
and  carry  8  (instead  of  2).  Then  8  times  8  and  8  give 
67  :  7  from  8  gives  1  (put  down)  and  carry  6,  &c. 

Examination  Papers. 

I. 

(1)  Express  in  words,  4237496;  and  in  figures,  six  bun- 
.Ir-d  ami  t"::ty-thrcf  kfa  SJiand  sighl  hu.idivd  and  twelve. 
Find  the  sum  of  24753,  86729,  4237,  and  80462- 

(3)  Find  the  difference  between  86293  and  78461. 

(4)  If  oltiply  8627  by  493,  and  50042  by  307. 
(6)  Divide  8128793  by  9,  and  2659582  by  358. 

II. 

(1)  Writ*  In  Bgures,  twenty-five  millions  two  hundred  and 
nfty-t*ven  thousand  six  hundred  and  thirty;  aud  in  words, 
4<ri"5U"7. 

(2)  From  seventeen  millions  and  seventeen  take  eight 
thousand  and  d 

(8)  Multiply  6549  by  4087,  and  27004  by  8700. 

(4)  Divide  83456789  by  96,  first  by  long  division  and  then 
by  short  division,  and  show  that  the  results  agree. 

(6)  Find  the  sum  of  ono  million  and  six,  fifteen  thousand 
and  eleven,  on*  hundred  thousand  and  ten,  and  sixty  thou- 
sand four  hundred  ;  am!  rssah  by  9. 

111. 

:   words.   10010201401  ;    sad  in  figures,  one 
million  twenty-three  thousand  sad  ono.    A  isr  tho 

numbers,  and  from  the  sum  mbtrasl  their  difterenoe. 
10206  by  2069,  and  42600 1 
(8)   Divide  78997426  by  86,  employing  ion. 

From  ons  hundred  •■•   i\  muVoai  bnrhnn- 

.Ucl  »•.  i  i  .  ■  .    iMsBd  -.n. I  Ihrss  Inks  ninety  five  millions 

ami  1'iur. 
(6)  Divide  the  product  of  723  aud  847  by  48 

IV. 

ngors*   the    number    represented    by 

(f)  Divide  997664621  by  182,  using  short  division. 
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(3)  Reduce  to  prime  factors  56,  78,  and  114. 

(4)  Multiply  the  sum  of  86297  and  40025  by  the  difference 
between  789  and  694. 

(5)  By  how  many  does  one  million  exceed  one  hundred 
and  one  ? 

V. 

(1)  Divide  three  hundred  and  fifty-thiee  billions  eighl 
millions  nine  hundred  and  seventy-two  thousand  six  hun 
dred  and  two  by  5406. 

(2)  Multiply  8976589  by  9876. 

(3)  Resolve  into  elementary  factors  (i.  e.  prime  numbers) 
40,  90,  and  126. 

(4)  Express  in  Roman  Notation  24,  47,  and  178. 

(5)  How  many  bricks  may  be  taken  away  in  24  carts, 
each  taking  500  bricks  ? 

VI. 

(1)  Explain  the  method  for  the  multiplication  of  two  num- 
bers, each  consisting  of  several  figures,  and  multiply  80071 
by  20590,  explaining  the  reason  for  each  step  of  the  process. 

(2)  Multiply  76894754  by  112756  in  three  lines  of  partial 
products. 

(3)  By  what  number  must  the  product  of  the  sum  and 
difference  of  8376  and  5684  be  increased  so  that  the  result 
may  be  exactly  divisible  by  7859  ? 

(4)  A  drover  bought  527  sheep  at  $2  per  head ;  twice  as 
many  calves  at  thrice  as  much  per  head,  19  cows  at  §29  per 
head,  and  thrice  as  many  horses  as  cows  at  four  times  as 
much  a  piece.     How  much  did  the  whole  drove  cost  him  '? 

(5)  One-half  the  sum  of  two  numbers  is  4331,  and  one-half 
their  difference  is  3353.     Find  the  numbers. 

VII. 

(1)  Eight  head  of  cattle  at  $23  each,  an<T7  horses  at  $89 
each,  were  given  for  3  acres  of  land.  What  wad  the  land 
worth  per  acre  '? 

(2)  If  18  men  can  reap  a  field  in  76  days,  how  long  will 
it  take  19  men  to  reap  the  same  field  ? 

(3)  A  man  bought  an  equal  number  of  sheep  and  cows  for 
$6300.  Each  sheep  cost  S3. 50,  and  each  cow  $21.50.  How 
many  of  each  did  he  buy  ? 
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(4)  It  was  found  that  after  789  had  been  subtracted  375 
times  Irom  a  certain  number  that  the  remainder  was  362. 
Find  the  number. 

(5)  The  ages  of  three  brothers  are  19,  17,  and  15  years, 
and  their  Gather  wills  them  his  property  worth  $35,700 
according  to  their  ages.     What  does  each  get  ? 

VIII. 

There  is  a  number  which,  when  divided  by  4  and  the 
r»t  diminished  by  85*  and  the  result  multiplied  by  10, 

and  the  product  decreased  by   the  ditTorence  between  the 

arithmetical  complements  of  7846  and  8479  gives  883.     Find 

the  number. 

(2)  If  5  lbe.  of  tea  are  worth  15  lbs.  of  coffee,  and  4  lbs. 

of  ooffee  are  worth  8  lbs.  of  sugar,  how  many  pounds  of 

sugar  are  worth  75  lbs.  of  tea  ? 
(8)  Find  the  number  from  which  if  13675  be  taken  the 

remainder  will  be  45209  less  27645. 

A  hone  is  worth  8  times  as  much  as  a  saddle,  and 

both  together  are  worth  ffl6X     Kind  the  value  of  the  horse. 
A  doaler  in  cattle  gave  rrtain  number, 

and  sold  a  part  of  them  for  98600  at  918  each,  and  by  so 

dota|  loll  K  i"  r  h.  id.     tot  how  moofa  ;i  bead  must  ho  sell 

the  remainder  to  gain  $800  on  the  whole  ? 

IX. 

Any  nomber  may  be  multiplied  by  5,  25,  125,  Ac,  by 

anoeiing  1,  2,  8,  Ac.,  cipher*  reh]  i  thu  number, 

ling  it  by  2,  4,  8,  Ac.     Explain  the  reason  of 

rule. 

(2)  Of  what  number  is  09998  both  divisor  and  quotient? 

(8)  A  p»n»n  beqo  i  >  his  8  sons.    To 


ingest;  ind  to  the  oldoot  8  timet  as  mooh 


the  yocngees  be  gave  11789;   to  the  second  5  times  as  much 
m  to  the  youngest ;  six 
the  eeoond ;  find  the  valuo  of  thu  property. 
<4)  In  walking  a  < 

many  stop*  will  Jamos  take  i  thu  dis- 

rtb  $7770. 
Ihc  dollar. 
UN        Find  tin 

l«bt*dnor  <it  bo  owed  tbo  one  ci<  h 
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(1)  In  the  multiplication  of  numbers,  how  do  you  prove 
the  correctness  of  the  operation  by  casting  out  the  nines  ? 
Explain  and  give  reasons  for  the  rule,  and  show  the  errors 
to  which  it  is  liable. 

(2)  Multiply  together  172814412  aud  987654321  in  three 
lines  of  partial  products. 

(8)  Simplify  1-2+4-8  +  16-82+64-128+256-512  + 
1024  -  2048+4096  -  8196  +  16384  -  32768+65536  -  131072  + 
262144  -  524288+1048576  -  2097152+4194304. 

(4)  Divide  7861643457  by  9999. 

(5)  The  quotient  is  equal  6  times  the  divisor,  and  the 
divisor  to  6  times  the  remainder,  and  the  three  together 
amount  to  516  ;  find  the  dividend. 

IX.    On  the  Method   of  Finding  the  Highest 
Common  Factor  of  Two  or  more  Numbers. 

52.  A  number  is  said  to  be  a  Factor  of  another  num- 
ber, when  the  latter  is  exactly  divisible  by  the  former. 
Thus  3  is  a  factor  of  12. 

A  number  is  said  to  be  a  Common  Factor  of  two  or 
more  numbers,  when  each  of  the  latter  is  exactly  divis- 
ible by  the  former.  Thus  8  is  a  Common  Factor  of  9, 
12,  and  15. 

The  Highest  Common  Factor  of  two  or  more  numbers 
is  the  highest  number  which  will  exactly  divide  each  of 
them. 

Thus  6  is  the  highest  Common  Factor  of  6,  12,  and 
18,  and  9  is  the  Highest  Common  Factor  of  27,  36  and 
108. 

The  words  Highest  Common  Factor  we  shall  write 
briefly  h.  c.  f. 

For  small  numbers  the  h.  c.  f.  may  be  found  by  in- 
spection, and  by  way  of  practice  the  student  may  work 
the  following  examples,  applying  the  tests  of  divisibility 
given  in  Art.  38. 
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Examples- 

(xxii] 

i 

Find  the  h.  c.  f.  of 

(1)    8  and  14 

(2) 

12  and  30. 

(3)    40  and  60. 

w 

86  and  90. 

48  and  111. 

m 

7,  14,  21. 

15,  17,  105. 

(8) 

82,  48,  128. 

166,  L084. 

(io; 

24,  51,  105, 

729, 

53.  In  large  numbers,  the  factors  cannot  often  be 
determined  by  inspection,  and  if  we  have  to  find  the 
r.  of  two  roofa  Qumbers,  we  have  recourse  to  the 
following  Rule: 

lk»  greater  of  the  tioo  numben  by  the  less,  and 
the  Divisor  by  th?  t  .  repeating  the  process  until 

no  remainder  is  Uj't :    the  last  I  tlw  h.  c.  f. 

reifiitml. 

Thus,  to  find  the  n.  o.  r.  of  0SU  and  1578,  we  proceed 
thua: 

195)689(3 
B86 

104  )  195  (  1 
MM 

91 )  104  ( 1 

"1 

18)01(7 

'.'1 

Hence  18  i»  tko  u.  o.  r.  of  680  and  1678. 

The  reason  of  Uio  al>  mi  depends  upon  the 

to  number*  is  also  a  factor 

v  multiples  ©/* 

Tbu«.  7  in  •«oti. 

il'J; 
7  »•  alM  B  laotoi  ,  •  i  —28  or  65, 
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Also,  7  is  a  factor  of  5  times  91,  and  of  any  other  multiple  of  91. 
And  7  is  a  factor  of  8  times  28,  and  of  any  other  multiple  of  28. 

Any  number  which  is  a  factor  of  689  and  1573  is  a  factor  also 
of  their  difference  195, 

and  is  therefore  a  factor  of  any  multiple  of  195  -e.  g.,  585, 

and  therefore  of  585  and  (189, 

and  therefore  of  their  difference,  104, 

and  therefore  of  104  and  195, 

and  therefore  of  their  difference,  91, 

and  therefore  of  91  and  104, 

and  therefore  of  their  difference,  13, 

and  therefore  of  91  and  13, 

and  therefore  since  13  is  &  factor  of  itself  and  91,  it  is  a  factor 
of  the  given  numbers  G89  and  1573. 

Also,  13  is  the  Highest  Common  Factor  of  the  given  numbers, 
for  it  has  been  shown  that  any  number  which  is  a  factor  of  689  and 
1573  is  also  a  factor  of  13,  and  since  13  is  the  highest  factor  of 
itself,  it  is  the  Highest  Common  Factor  of  689  and  1573. 

In  the  preceding  proof  it  may  be  observed  that  the  quotients 
are  of  no  importance  to  the  result.  We  are  simply  finding  the 
difference  between  a  certain  number  used  as  a  dividend  and  a 
multiple  of  another  number  used  as  a  divisor.  This  multiple, 
therefore,  need  not  always  be  less  than  the  dividend,  and  it  will 
be  sufficient  to  find  the  difference  between  the  dividend  and  the 
nearest  multiple  of  the  divisor.  Attention  to  this  will  some- 
times shorten  the  labor.  Thus  in  the  preceding  example, 
195)6S9(4 
780 

91)195(2 
182 

13)91(7 
91 


Examples-  (xxiii) 
Find  the  h.  c.  f.  of 

(1)     884  and  1296.  (2) 

(8)  7455  and  47223.  (4) 
(5)  6906  and  10359.  (6) 
(7)     49608  and  169416.  (8) 

(9)  1581227  and  16758766.  (10) 


2272  and  3552. 
12321  and  54345. 
1908  and  2736. 
126025    and    40115. 
35175    and   236845. 


54.  If  the  h.  c.  f.  of  three  numbers  be  required,  we 
first  find  the  h.  c.  f.  of  two  of  the  numbers.  Then  the 
h.  o.  f.  of  this  result  and  the  third  number  will  be  the 
h.  c.  f.  required. 
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For  example,  if  we  require  the  h.  c.  f.  of  851,  459, 
and  H»  17.  we  first  find  the  h.  o.  f.  of  851  and  459  to  be 
27,  and  then  we  find  the  h.  c.  f.  of  27  and  1017  to  be  9, 
which  is  therefore  the  a.  0,  r.  required. 

Examples-  (xxiv) 
Find  the  h.  c.  f.  of 
( 1 1     16,  20,  28.  (2)     14,  42,  56,  188. 


8 


866,  611,  803.  (4)     232,  290,  493. 

176,  1763.  (6)     148,  444,  592,  708. 


X-  .Lowest  Common  Multiple. 

55.  A  number  is  railed  the  Multiple  of  another  num- 
irhffl  the  IorUSC  il  exactly    divisible  by   the  latter. 

Thus  12  is  a  multiple  of  8. 

A  number  is.  said  to  be  a  Common  Multiple  of  two  or 
more  numbers,  when  the  former  is  exactly  divisible  by 
each  of  tin-  latter.  Thus  12  is  a  Common  Multiple  of 
2,8  a. 

■.«♦  Lowest  Common  Multiple  of  two  or  moro  num- 
ber* i*  the  Lowest  number,  which  ii  exactly  divisible  by 
■  ■ 

Tl  inmon  Multiple  of   1.  (i  and 

12,  Ijowost  Common    Multiple  of  15,20 

Tho  word*  Lowest  Common  Multiple  we  shall  write 
briefly  b  e.  m. 

56.  To  find  Uio  l.  o.  m.  of  two  numbers  we  have  the 

: 

Ihvt.lr  <>„•   qf  thr  mimlm  by  tin   a.  e.  v.    ami  Multiply 
«4itnU  by  the  other  number.     The  result  i*  the  L.  o.  ic, 
For  example,  U»  fin  I  1 1  Mead  86. 

Tho  m.  o.  r.  of  21  end 

Now  24  -4- 12-2. 

'■^B6X2~. 
Nora.— The  symbol /.stand     Em  fin   word  tiers/bus, 

. 

IfXJ.  ftl«>S4Xs6~  I2X2X  I    ..hvimiHly  thn  loan!    com- 
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mon  multiple  of  the  two  numbers   will  consist  of   the   product  of 
all  the  prime  factors  in  the  two  numbers  ;  or   the   least  common 

24X36       70 
multiple  of  24  and  36  =a  12X3X2  or — jjj-    r     ' 2 

And  there  is  no  integral  number  less  than  72,  which  is  a  mul- 
tiple of  24  and  36. 

For  72  contains  24,  3  times,  36,  2  times,  and  3  and  2  being 
primo  to  each  other  : 

Ttri       i.      ..                       ,  „,        •>  ac  —  24x3^'   or   the  least 
Wherefore  the   l.  c.   m.  of   24  and  36 jg — 

common   multiple   of  two   numbers,   is   equal  to   their   product 
divided  by  their  highest  common  faotor. 

The  following  form  is  perhaps,  more  convenient  in  practice. 

24X36  36 

L.  C.  M.  of  24  and  36  =    -rx—  =  24  x  — ■ 

The  l.  o.  m.  of  two  numbers  is  equal  to  the  product  of  either 
of  the  numbers  multiplied  by  tho  quotient  arising  from  dividing 
the  other  by  their  highest  common  factor. 

Examples.  H 

Find  the  L.  C.  M.  of 

(1)     27  and  54.  (2)  88  and  108. 

(3)     633  and  844.  (4)  195  and  735. 

(5)     1000  and  2125.  (6)  3432  and  3575. 

(7)     936  and  2925.  (8)  2304  and  4032. 
(9)    2443  and  4537. 

57.  To  find  the  l.  c.  m.  of  three  or  more  numbers,  we 
might  find  the  l.  c.  m.  of  any  two,  and  then  find  the 
l.  c.  m.  of  the  resulting  number  and  of  a  third  of  the 
original  numbers,  and  so  on,  the  final  result  being  the 
l.  o.  m.  required. 

Thus  to  find  the  l.  o.  m.  of  12,  20,  36  and  54,  we 
might  proceed  thus : 

the  l.  c.  m.  of  12  and  20  is  60, 
of  60  and  86  is  180, 
of  180  and  54  is  540 ; 
.  \  the  l.  o.  m.  of  12,  20,  36  and  54  is  540. 

But  in  practice  it  is-generally  more  convenient  to  pro- 
ceed by  the  following  Rule. 

Set  down  the  given  numbers  side  by  side  ;  divide  by  any 
number,  commencing  icith  2,  3,  5  .  .  .  which  will  exactly 
divide  two  at  least  of  the  numbers  ;  set  down  the  quotients 


6, 

10, 

15. 

27 

1, 

6, 

15, 

27 

i. 

5, 

5, 

9 
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and  the  number*  tfuit  are  not  exactly  divisible  by  the 
divisor,  $ide  by  side :  and  proceed  in  this  way  till  you  get 
.  -rs,  which  are  prime  to  one  another.  Then 
the  continue/ 1  product  of  all  the  divisore  and  the  numbers 
in  this  line  will  be  the  l.  o.  m.  required. 

Thus,  to  find  the  L.  o.  m.  of  12,  20,  30,  64. 

2  12,  20,  30,  54 

2 

8 

5 

1,    1.    1,    9 
.-.  l.  o.  M.  -  2  x  2  x  8  x  5  x  9=»540. 

The  following  is  somewhat  shorter  : 

Set  down  the  number*  in  a  line,  tlien  strike  out  any  that 
are  continued  in  any  of  the  others.  Divide  thme  not 
Btruelc  out  by  any  number  flint  will  exactly  dinule  one-  of 
thorn;  undor  any  t hit  it  Mfldty  divides,  place  the  quo- 
tient "\y  irliirh  contain  sonu >■  factor  common  to  it, 
tot  down  the  7'  '/'fer  utrikiny  out  this  factor  ;  end 
bring  down  all  the  other  number*. 

■'in  vay  with  the  now  line  ;  and  so  on,  until 

all  the  number*  Itjt  in  any  Unt  hair  no  common  measure, 

but  unity.     Thm  tht  continued  product  of  the  numbers  in 

Um  and  all  the  dioiaor*  i*  the  L.C.  M.  of  the  given 

t*M*MO*T*. 

Thus,  taking  the  nnmbors  in  Section  67  : 

i 
•.    6T* 
I    c.  M.  -  0x6x12-640. 

Tonadihsi.  .    h.  oft,  8,  L0,  t,  25,80. 


«  -  M > 


EXAMINATION    PAPERS.  49 


(1) 

6,  9,  24,  40. 

(2) 

(3) 

12,  18,  96,  144. 

(4) 

(S) 

84,  150,  83,  99. 

(6) 

(7) 

17,  SI,  119,  210. 

(8) 

(») 

44,  126,  198,  280,  330. 

(10) 

Examples,    (xxvi) 
Find  the  l.  c.  m.  of 

8,  12,  22,  55. 
16,  30,  48,  56,  72. 
27,  33,  54,  69,  132. 
IS,  96,  B9,  66,  180. 
50,  338,  675,  702,  975. 

Examination  Papers. 

I. 

(1)  Find  the  least  number  which,  divided  by  13,  15  and 
17,  gives  remainder  12  in  each  case. 

(2)  If  A,  B  and  C  walk  103950  inches  together,  how  often 
will  they  step  at  the  same  moment,  A  taking  33  inches, 
at  a  step,  D  27,  and  0  30  ? 

(3)  How  many  rails  will  inclose  a  field  23023  feet  long  bj 
17765  feet  wide,  the  fence  being  straight  and  6  rails  high, 
the  rails  of  equal  length,  and  the  longest  that  can  bo  used  ? 

(4)  Two  cog-wheels  containing  210  and  330  cogs  respect- 
ively, are  working  together.  After  how  many  revolutions  ol 
the  larger  wheel  will  two  cogs  which  once  touch,  touch 
again  ? 

(5)  Three  numbers  between  30  and  140  have  12  for  their 
H.  c.  f.,  and  2772  for  their  l.  c.  m.     Find  the  numbers. 

II. 

(1)  Explain  how  to  find  the  (1)  h.  c.  f.,  and  (2)  the  L.  c.  m. 
of  a  series  of  numbers  by  resolving  them  into  their  prime 
factors. 

(2)  A  farmer  has  600  bushels  of  wheat ;  what  are  the  three 
smallest-sized  bags,  and  the  three  largest  bins,  that  will  each 
measure  the  same  without  a  remainder  ? 

(3)  What  is  the  smallest  sum  of  money  with  which  I  can 
buy  sheep  at  $5  each,  cows  at  $22  each,  or  horses  at  $75 
each  ? 

(4)  Three  horses  are  running  round  a  race-courso  of  5280 
yards  ;  the  first  horse  runs  440  yards  a  minute,  the  second 
352  yards,  and  the  third  264  yards  ;  find  the  time  between 
their  once  coming  all  together,  and  their  coming  all  together 
again. 

(5)  Find  the  least  number  which  divided  by  675,  1050, 
and  4308,  will  leave  the  same  remainder  32. 
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III. 

(1)  Explain  how  you  would  find  all  the  divisors  which  a 
number  has.     Find  those 

.  J.  •>.  0,  8,  9,  and  another  numbei 
prune  to  them  is  10  140.     What  is  this  number? 

(3)  How  do  you  determine  whether  a  number  is  prime  oi 
composite? 

Which  of  tbe  following  numbers  are  prime  and  which 
composite:—  8801.  M  md  1477. 

(4)  Three  moo,  A,  B,  and  0  start  together  from  the  same 
place  to  walk  round  an  island  GO  miles  in  circumference ; 
they  walk  in  the  sam  direetton,  A  at  the  rate  of  5  miles  per 
hour,  B  at  4,  and  C  at  8.      In  what  time  will  all  be  together 

:ne  after  starting,  and  how  many  miles  will 
each  have  gone? 

(6)  Find  the  greatest  weight,  in  grains,  that  will  measure 
both  pounds  Avoirdupois  and  pounds  Troy,  there  being  5760 
grams  in  one  pound  Troy,  and  1 14  lbs.  Avoirdupois  contain 
as  many  grains  as  175  lbs.  Tr 

iV. 
(1)  Define  Factor,  Mea.siin  .  Multiple,  and  explain  when  a 
i    and  wh.  d  <  '  impolite.    In  what  digits  must 

;   1 0  •l"i.  and  half  of 
one  of  them  is  8120.     What  is  the  other  .' 

(8)  wheel  of  a  carriage  was  11  feet  in  dronmfer- 

•no©,  and  the  hind  one  18  feet.    Than  being 5880  fed   in 

how  many  miles  bad  a  carriage  gone  when  the  same 

which  were  on  (hi    ground    at   the  tini"  of  starting, 

had  been  on  the  ground  860  limes  at  the  same  inatenJ .' 

(4)    '  |  86  post).  .   lag  ;    B  ean  dig  B2,  and 

What  ia  the  tumilluht  number  which 

will  f  it   for   i  aeli  working  alone 

(6)  How  many  flrl.  titer,  each  containing  50  lbs.  at 

28  wnu  a  pom  be  given  for  1 1  bbla.  ofsogar,  each 

eonUioing  276  lbs.  at  H  cent" 

V. 
in  the  1 1 »o  ,,f  y.cro  in  decimal  notat 

greatest  Dumber  whirl,   will  divide 
186.  leaving  as  remainders  resneoti  < 
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(3)  The  dibits  in  the  units'  and  millions'  places  of  a  num- 
ber are  2  and  7  respectively,  what  will  be  the  digits  in  the 
same  places  when  999999  is  taken  from  the  number  '? 

(4)  An  avenue  3  miles  long  is  planted  with  5  rows  of  trees. 
The  trees  are  placed  in  the  different  rows  at  the  distan 

6,  8,  9,  10  and  12  feet  respectively-  If  the  rows  start  from 
the  sami)  straight  line,  (1)  how  often  will  S  trees  lie  in  aline, 
there  being  5280  feet  in  a  mile?  and  |2)  how  many  trees 
will  there  he  in  the  avenue  ? 

(5)  A  number  is  composed  of  the  following  factors  :  2*  , 
8a  ,  58  ,  11  and  17  ;  find  the  number. 

XI.— On  Fractions. 

58.  Numbers  are  the  measures  of  quantities. 

A  Quantity  is  anything,  which  may  be  regarded  as 
being  made  up  of  parts  bike  the  Avhole. 

Thus  a  gum  of  money  is  a  quantity,  because  we  may 

regard  it  as  made  up  of  parts  like  the  whole. 

To  measure  any  quantity  we  fix  upon  some  known 

quantity  of  the  same  kind  for  our  standard  or  Unit,  and 
the  NuMBBB,  which  expresses  how  many  times  this  Unit 
is  contained  in  the  quantity,  is  called  the  Measure  of 
the  quantity. 

To  put  this  in  a  more  practical  shape,  we  give  the 
following  illustration  :  We  measure  large  sums  of  money 
by  the  Unit  which  we  call  a  round,  ami  when  we  say 
that  a  man's  income  is  Jive  hundred  a  year,  wo  mean, 
that  he  receives  yearly  a  sum  of  money,  winch  contains 
the  unity  five  hundred  times,  and  we  call  the  Number 
Five  Hundred  the  measure  of  his  income. 

59.  Now  we  can  conceive  that  a  unit  of  measurement 
may  be  divided  into  a  number  of  parts  of  equal  magnitude. 

For  instance,  if  we  take  a  Pound  as  the  Unit,  by 
which  we  measure  sums  of  money,  we  suppose  tins  unit 
to  be  divided  into  twenty  equal  parts,  and  we  call  each 
of  these  parts  one-twentieth  of  a  Pound ;  two  such  parts 
will  be  two-twentieths,  three  will  be  three-twentieths  of  a 
Pound.  Such  parts  are  called  Fractions  of  a  Pound,  or 
other  Unit,  and  we  give  the  following  definition  : 
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Def.  We  form  a  Fraction  by  dividing  a  unit  into 
some  number  of  equal  parts  and  by  taking  one  or  more 
of  those  parte. 

The  number  of  equal  parte,  into  which  the  Unit  is 

dividnl,  is  oalled  thf  Pknominator  of  the  fraction,  and 

Hm  muni  how  many  of  these  parts   are 

form  the  fraction  is  called  the  Numerator  of 

These  0]  ire  denoted  by  the  following  symbols : 

we  represent  a  fraction  by  writing  the  numerator  above 
the  denominator,  and  separating  them  by  a  horizontal 
Hne, 

M  |  renn  fraction,  of  which  the  nume- 

rator is  8  Hii'l  the  denominai 

•li  Symbols  are  called  Fraction- Symbols,  or,  for 

60.  The  Hymbul  £  is  read  one-halt 

ynil... l  ',  i    read  one  third. 

three-fourth*. 

symbol  ,  is  read  six-sevenths, 
and  soon. 

61.  Tin- Nu  mil  I  >.  nominator  of  a  Fraction 
are  called  tbo  Terms  ,,f  tin-  traction. 

A  Proper  friK-tiMii  is  one  in  which  the  Numorator  is 

.ii  tin-  IK  nominator,  as  f. 
An  Iurioii'Mt  frai-iinii  winch  tlio  Niimcrator 

is  greater  t 

In  matron  of  the  fundamental  operations 

I  make  ii  .  ,  ii  .  far  . 

poMublc,  «.i  only. 

62.  I  thai  | 

Suppose  a  Unit  to  be  divided  into  8  equal  parts. 
Then  |  will  represent  3  of  these  parts  ,1). 

Next,  let  each  of  the  8  parts  bo  subdivided  into  4 
equal  parte. 
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Thus  the  Unit  has  been  divided  into  12  equal  parts,  and 
T97  will  represent  8  of  these  subdivisions  (2). 

Now  1  of  the  parts  in  (1)  is  equal  to  4  of  the  subdi- 
visions in  (2). 

.*.  2  parts  are  equal  to  8  subdivisions, 
and  •'•§=tV 

We  draw  from  this  proof  two  inferences  : 

I.  If  the  numerator  and  denominator  of  a  fraction 
be  multiplied  by  the  same  number,  the  value  of  the  frac- 
tion is  not  altered. 

TVms   3_13     an2     4    _    40 

xnus  T_^,  ana  yy  — tstt* 

II.  If  the  numerator  and  denominator  of  a  fraction  be 
divided  by  the  same  number,  the  value  of  the  fraction  is 
not  altered. 

Thus  1  * 7       and    9  o   _    9 

mus  Tjff  — y-o-,  ana  T^;ff_TT. 

63.  To  make  the  important  theorem  established  in 
Article  62  more  clear,  we  shall  give  a  practical  proof 
that  £  =  !£,  by  taking  a  straight  line  as  the  unit  of 
length. 

1    I    I    I    1    1    I    I    1    I    1    I    1    I    I    I    1    I    1    I    1 
A  E  D  F  B  C 

Let  the  line  A  C  be  divided  into  5  equal  parts. 
Then,  if  B  be  the  point  of  division  nearest  to  C, 

AB  is  %o{  AC (1). 

Next,  let  each  of  the  parts  be  subdivided  into  4  equal 
parts. 

Then  A C  contains  20  of  these  subdivisions, 
and         AB  contains  10  of  these  subdivisions  ; 

.-.  Aliis  i«  of  AC (2). 

Comparing  (1)  and  (2),  we  conclude  that 
4 tc 

3— To- 

64.  A  fraction  is  in  its  Lowest  Terms  when  the  nume- 
rator and  denominator  have  no  common  factor  except 
unity : 


64  FRACTIOUS. 

Thus  I,  r>  H  represent  fractions  in  their  lowest 
terms. 

To  rednoe  a  fraction  to  its  lowest  terms  we  have  the 
following  Rule: 

Divide  the  Numerator  and  Denominator  by  their  h.  c.  p. 

Thus,  if  we  have  to  reduce  ^y  to  its  lowest  terms,  wa 
know  that  9  is  the  H.  c.  f.  of  18  and  81,  and  dividing  the 
numerator  and  denominator  by  9,  we  have  the  resulting 
fraction  f . 

Again,  to  reduce  £fo  to  its  lowest  terms,  we  find  25  to  be 
the  n.  c.  P.  of  25  and  500,  and  therefore  ^  will  be  the 
reduced  fraction. 

When  we  see,  by  inspection,  or  by  an  application  of 
•  ..  !•  i  ..!'  .Ir.i  llniilv  L'ivi-u  in  Art  ."is,  that  a  factor  is 
common  to  both  Numrnitor  ami  Denominator,  we  may 
divide  both  by  tl'i  :iu<l   ivdiuv  the  fraction  to 

lower  terms,  without  going  through  the  process  of  find- 
ing the  h. 

Tbun.  to  reduco  the  fraction  Bye°ff.  we  see  that  both  terms 
era  diriaibl.  by  10,  and  .-.  AW=#* 

Now  87  and  986  are  both  divisible  by  9  (Art  88), 

Examples-    (**▼&) 
Reduce-  u.  th.  u  kwrHi  U-rmsthe  following  fractions: 
<»  II  Mr  <*>  W  H| 

w  iifi  (7<  nn      w  aw 

66.  nay  be  ropluufd  by  two  r.jniva- 

lent  fractions  with  a  Common  Denoinm hot  1>>  the  fol- 
ug  rule: 

Find  Ike  u.  c.  u.  of  the  denominator  oj  the  given  frac- 


IHwidt  the  u  c.  M.  by  the  denn,  /',,,<■/,  fraction, 

tt«  flrit  Numerator  by  the  //»>/  Quo* 

j-ly  the  HCvnd  Numerator  by  th*  etcorui  Q% 
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The  two  Products  will  he  the  Numerator*  uf  the  equiva 
lent  fractions,  whose  common  denominator  is  t/ie  l.  c.  m.  q 
tlie  original  denominators. 
The  same  rule  holds  for  three,  four,  or  more  fractions 
Ex.  (1).  Reduce   to  equivalent     fractions  with   th( 
lowest  common  denominator  £  and  £. 
Denominators  8,  7, 
l.  c.  m.  56. 
Quotients  7,  8. 
New  numerators  21,  82. 
Equivalent  fractions  |^     £|. 

Ex.  (2).  Reduce  to  equivalent  fractions  with  th< 
lowest  common  denominator 

9        4        13 
7       ?       72" 

Denominators  3,  9,  72. 
l.  c.  m.  72. 
Quotients  24,  8,  1. 
New  Numerators  48,  82,  18. 
Equivalent  fractions  ^|.     ^     ^3 
Examples-  (xxviii) 
Reduce  to  equivalent  fractions   with  the  lowest  com- 
mon denominator. 

a)  i  f     (2)  *  &  *v     (3)  t  *  a 

(4)    A     M     U     i\fr  («)*     if     ff     ^ 

66.  To  compare  the  values  of  two  or  more  fractions, 
we  oonvert  them  into  equivalent  fractions  with  a  com- 
mon denominator :  then  the  comparison  of  the  values  oi 
the  original  fractions  can  be  made  by  comparing  the 
numerators  of  the  new  fractions. 

For  example,  to  compare  the  values  of  §•  £  and  f 

Thrt  equivalent  fractions  are  ||  ||  |o 

The  descending  oiv'er  of  value  of  the  numerators  is  63,  60, 
66 ; 

.-.  the  descending  ordtr  of  value  of  the  given  fractions  is 

3         8         2 
*        T        7 
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67.  We  may  also  compare  fractions  by  reducing  them 
to  fractions  with  a  common  Numerator,  and  assigning 
the  greatest  value  to  that  one  of  the  resulting  fractions 
which  has  the  least  denominator. 

Thus  to  compare  the  values  of 

I     IS  and  U 
The  equivalent  fractions  are 

iV*    tt  and  || 

•  ie  descending  order  of  the  given  fractions  is 

*t     ft     * 

Examples-  (xxix) 
Compare  the  values  of 
0)    f     i     A  W    #     t     # 

(»)    tV    41.    tt  W    A    A    N 

<•>    A    A     it  W    Vr    A    A 

ADDITION  OF  FRACTIONS. 

68.  The  rule  for  adding  two  or  more  fractions  to- 
gether IB  tl 

Reduce  the  Fraction*  to  equivalent  fractions  having  the 
■  ■  inator. 

I  add  Iff  nun,  ,i,  ntftraotiom  and 

a  fraction,  whose 
Denominator  i$  the  common  >l  a  in.  ii.itnr  of  thr  njuivalent 

fnt    tftu. 

The  fraction  will  be  equal  to  the  sum  of  t/u  original 

frartiomS. 

For  example,  t<>  Bad  tlm  sum  of  \  rod  ; 
Examples,  (six) 

find  the  11101  Bowiag  fri 

(2)    |  and  A 
(8)    f     ,*,  and  A  and  VV 
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(5) 

a         2        2A 
T3"      7^      TS 

and     T|, 

(6) 

l       i       l         1 

2~       T       ?       Tff 

and     7\j 

(7) 

."5              2            7 

tt       ut     isry 

and  T*5 

(8) 

1111 

7       15         T       "ff 

and  T*T 

(9) 

2           3               7 
7       4<I       "3  4~TT 

and  .»&, 

SUBTRACTION  OF  FRACTIONS. 

69.  The  rule  for  subtracting  a  fraction  from  a  greater 
fraction  is  this  : 

Reduce  the  fractions  to  equivalent  fractions  having  the 
Lowest  Common  Denominator.  Then  subtract  the  numer- 
ator of  the  smaller  of  the  equivalent  fraction*  from  the 
numerator  of  the  greater,  and  place  the  result  as  the  Nu- 
merator of  a  fraction,  whose  denominator  is  the  common 
Denominator  of  the  equivalent  fractions.  This  fraction 
will  be  equal  to  the  difference  of  the  original  fractions. 

For  example,  to  find  the  difference  between  5  and  f . 
3  _  14  mi/i  5  _  i« 

.       6  2  IS  14  1 

•  •  t     s  —  fir    FT  —  ax- 
Examples-    (xxxi). 
Find  the  difference  of  the  following  fractions  : 
(1)     I  and  *  (2)    f  and  if 

(3)    H*ad*l  (*)    ««nd«f 

(5)    \Jf  and  ,  (6)    ^  and  ,*•»* 

/71      14G  an.l  ifi\      1  y :)  .111(1   359 

V'j      fftf  ana  1°/      2ooamiXfftf 

(9)     T5Y2"  aiu^  T9 W 

MULTIPLICATION  OF  FRACTIONS. 

70.  A  fraction  is  mult  plied  by  a  whole  numbsr  by 
multiplying  the  numerator  by  that  number  and  leaving 
the  denominator  unchanged. 

Thus  f  mnlti}  lied  by  8  becomes  f. 

For  each  of  the  symbols  f  and  f  implies  that  a  unit 
has  been  divided  into  7  equal  parts,  and  three  times 
as  many  of  those  parts  are  taken  to  form  the  fraction 
represented  by  the  latter  a3  are  taken  to  form  the  frac- 
tion represented  by  the  former. 
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71.   To  prove  that  $  of  J  =   *z 

|  of  |  =  }  of  tf  Art.  62. 

Now  suppose  a  unitto  be  divided  into  15  equal  parts. 

Then  }  of  |  —  §  of  12  of  such  parts 

m  fa  of  12  of  such  parts  Art.  62. 

—8  of  such  parts.  Art.  62. 

Bat               tV~8  of  sucb  P^18 '  Ajrt" 62# 

Hence  we  derive  the  Rule  for  what  is  called  Multipli- 
cation or  Fractions. 

We  extend  the  meaning  of  the  sign  x  ,  and  define 
1  x  |  (which  according  to  our  definition  in  Art.  21  would 
have  no  meaning)  to  mean  $  of  £,  and  we  conclude 
that  I  x  }  =  |*  *  which  in  words  gives  us  this  rule  : 

I  nke  the  jr  'he  numerator*  to  firm  the  Nume- 

rator of  l)i*  retulti  .  and  the  product  of  the  de- 

the    Denominator." 

The  tame  rule  holds  good  for  the  multiplication  of 
three  or  more  fractions 

Before  effecting  the   Multiplication,  common  factors 

should  be  removed  from  the  Numerator  and  Denomina- 

.  ill  bl  will    bt  tin'   lmnirr  to  be  familiar  with 

the  j  laid  down  in  Ait. 

Poreiampl.  of  Jj  of  $f  of  \l  we 

Mooeed  thus  ■ 

H<<M<<tt-iiHfi 

9x7x5x7x17 
~Sx6x»xl7 

Ml  1    i>  ni'.'.  it  if.'    QOmiaoa    fatOH    fmm    numerator   and 

■"151 

t 

■"it- 
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Examples,    (xxxii) 
Reduce  to  their  simplest  form 


(1) 

fof{ 

(2) 

i  x  f  X  ft 

(3) 

If  x  ft  x  U 

(4) 

ii  x  m  x  tv, 

(6) 

\\  x  u  x  m 

(6) 

m  x  h  x  *j 

(7) 

&  of  h  of  H  of  ft 

(8) 

ttf  offtf  oftfA 

(9) 

1W  of /Mr  of  AM 

DIVISION  OF  FRACTIONS. 

72.  A  fraction  is  divided  by  a  whole  number  by 
multiplying  the  denominator  by  that  number  and  leav- 
ing the  numerator  unchanged. 

Thus  \  divided  by  8  becomes  ^2T 

For  \  implies  that  a  unit  has  been  divided  into  7 
equal  parts, 

7»2r  implies  that  a  unit  has  been  divided  into  21equal  parts, 
and  hence  each  part  in  the  former  is  three  times  as  great 
as  each  part  in  the  latter,  and  since  the  same  number  of 
parts  is  taken  in  both  cases,  the  latter  fraction  is  one- 
third  of  the  former. 

73.  To  shoto  that  |+|=|  x  £ 

The  quotient  resulting  from  the  division  of  f  by  £  i9 
such  a  number,  that  when  it  is  multiplied  by  the 
divisor  £  the  product  must  be  equal  to  the  dividend  f , 
that  is 


£  of  the  Quotient  = 


,\  £  of  *  oi  the  Quotient  =  £  of  f 
.-.  |o  of  the  Quotient  =  »  of  « 

.-.  the  Quotient  =  |  of  | 
that   is,    a  -r-  £  =  &  of  § 
or.  §  +  %  =  4  X  «. 

Hence  we  obtain  the  following  rule  for  what  is  called 
Division  of  Fractions. 

Invert  the  divisor,  and  proceed  as  in  Multiplication. 
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Examples-  (xxxiii) 
Divide 

(1)    H  by  *  (2)  |f  by  tf 

(8)  ^byU  W  Mrtyfr 
(•)    *  by  iff  (6)  A^^AV 
(7)    drVbyflVW  W  W*byim 

(9)  | 

74.  Having  now  established  the  elementary  rules  for 
operations  performed  with  fractions,  we  proceed  to 
notice  some  other  points  belonging  to  this  branch  of 
Arithmet. 

75.  A  whole  number,  or  integer,  can  be  written  as  a 
fraction,  by  putting  1  beneath  the  number  as  a  denomi- 
nator: thus  6  may  be  written  as  a  fraction,  thus  T. 

Also,  since  f  =  y  =  V  =  y  and  so  on,  it  is  clear 
that  we  can  represent  a  whole  number  by  a  fraction, 
whose  denominator  is  any  whole  number  we  please  to 
nlMi 

76.  A  Mixed  Xumber  is  a  number  made  up  of  an 
integer  and  a  fraction,  as  4$ .     This  may  be  read  thus, 

and  tico-ievrnth*,  and  imi-t   bt  regarded  as  the  mm 
I  and  f . 

A  mixed  number  can  bo  brought  into  the  form  of  an 

improper  fraction,  taf   multiplying  the    integer   by  tho 

of  the  bt  ling  to  the  product,  the 

liilliM  rutor  of  an. I     makim.'    the    sum     tllO 

DUmerator  of   a  fraction,  of   which  the   denominator  is 
the  denotninal  original  traction. 

r..r  u      i  f-f       v  I  }       V- 
Conversely.  I  need  to  a 

the  numerator   by  the  de 

noimiiat..!,     .  Mm  '    down    the  qiiot i.nt.    as    tlie    integral 

making  the  remainder  the  numerator  of  the 

the    denominator 

being  Mm  denominator  oi  i. 

u»  v  - 
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For  ?/  _  jll±±  =  V  +4  —  3+ *  =3*. 

Examples-  (xxxiv) 
Convert  into  improper  fractions 

(1)     n         (2)     23  if        (3)     816||         (4)     178^ 
and  into  mixed  numbers 

(«)     Vo7         W     HW        (7)     V39r3  (8)     "V* 

77.  The  rules  for  the  Addition,  Subtraction,  Multi- 
plication, and  Division  of  Fractions  are  applicable  to 
Improper  Fractions. 

Tims    v   _1_  1   t      _  3  «  _L  2  6  6  1  o   1 


9 
5 

l  3 

1  ■_' 

l  g  a 
8TB 

-65  

STF 

i  a 

X 

1  .t 

X27 

13x9x3 
9x  1  3 

3  _ 

•J  " 

-H 

9      26 

1    1   7 

l  i  0 

.    9  1 
•   35 

= 

1    1   7 

i  i  o 

v  3  3 

x  B  1 

.      9X  ] 

llXl" 

= 

9x3 

10X7 

—  97 

78.  in  the  application  of  the  rules  to  Mixed  Number*, 

we  m«*/  in  all  cases  change  the  Mixed  Numbers  into 
Improper  Fractions,  and  proceed  as  in  the  foregoing 
Examples.     In  Division  we  muat  proceed  thus. 

For  example, 

,*  jl  I  O   3     41^  I2-3  41y     10     10 

1  ft  -^  1  9  4  16^64   1  6   *     S      *  11 

In  Multiplication  it  is  usually  the  best  course :  thus 
7|  x  5+  =*  %3  x  :V»     =  »***»  —  U I  _  42* 

In  Addition  it  is  often  advantageous  to  proceed  thus  : 
4f-f34  =  4  +  f-r3  +  ^ 

1  4   1   1  a 


—  7  _l  1  4   1   1  a 


■  FRACTIONS. 

and,  similarly,  when  three  or  more  numbers  are  to  be 
added,  we  may  separate  the  fractions  from  the  integers, 
and  make  I  ilistinct  operation  for  each  class. 

In  Subtraction  we  can  employ  the  same  method,  but 
•  little  care  is  necessary.     Suppose  we  have  to  take 
8}  from  4 1 
Reducing  tin1  /faotumoJ  parts  of  the  numbers  to  equi- 
:  i  with  a  common  denominator,  we  have 
3J?  and  4}} 
We  can  now  take  the  integral  part  of  the  first  num- 
ber from  the  integral  part  of  the  second,  and  the  frac- 
tional part  of  the  first  from  the  fractional  part  of  the 
teeond,  and  wo  have 

ppose  we  have  to  take  8£  from  10$ 
Since  f  =  |$andf  =  i$ 

9  in  <jn<it<  r  (linn  $ 
and  wo  cannot  take  away  tlio  fractional  part  of  8$£  from  the 
fractional  part  of  10}}.     . 

Wo  escape  bom  Ilia  difficulty  l>y  the  device  of  adding  unity 
to  each  expression,  to  HJJ  in  the  form  of  1,  and  to  10$  $  in 
the  form  of  ||. 

Tim.  10j|-8|t  -  10,|-4|f  =  8f|. 

Take  another  illu  itntion  of  I  praofiooJ  naturo. 

From  5|d.  take  away  it 

We  add  four  farthings,  »>.,  |  of  i  penny,  to  the  for- 
mar  ram,  and  1  j>.  m.\  to  the  latter,  and  reason  ttuu  i 

fi|d.  -  8|d.  -  8}d.  -  A\d.  =  l\d.  =  lid. 
Examples     (xxxv 
Binipht  owing  fractious: 


»l 

(8)    1041  +  567, 

(4) 

0|  x  8|           (8) 

1 1  • 

■H 

nhh 

N 

141-51 

(1*4 

FRACTIONS.  C3 

The  following  examples  should  be  carefully  noticed. 

I.  From  17  lake  4./',. 

17  -  4^  =  164-1  -  4/r  =  10  -  4+1  -  ,»r 
=  12+^  =  12^r 

II.  From  317  take  /•,, 

817-^  =  816+1  -/,  =316+**  =316^  4 

III.  Multiply  ffa  by  897. 

Since     ■'  '•' '■'     -  1  * 

™1K0   10  0  0  ~  l       TODff 

oJ<  X  1000—  1000— OJU'x      1000" 

30(54-   00:!    QOfi  603 

—  «>JO-r  ro  0  0  —  OJDl  OVV 

79.  A  Compound  Fraction  is  defined  to  be  the  frac- 
tion of  a  fraction. 

Thus  J  of  £,  and  J  of  2£  of  5|-  are  compound  fractions. 
They  are  reduced  to  simple  fractions  by  the  process 
of  Multiplication. 

80.  -A.  Complex  Fraction  is  one,  of  which  the  Nume- 
rator or  Denominator  is  itself  a  fraction  or  mixed 
number. 

3       o  49 

Thus    £      _    and    __I  are  complex  fractions. 
7      *  51 

They  are  reduced  to  simple  fractions   by   the  process 

of  Division. 
3 

Thus      ?—3    -J_  7  =    3-1-7    -    3V1    =     3 

xnus  ¥_<—  _.T       ¥*T       ^ 


«„;!    ^  —  9-1-6   -   8V'   =    U   =H' 

Examples-  (xxxvi) 
Simplify  the  following  fractions  : 
(1)    I  of  5*.  of  7i  (2)    43  of  U\  of  13. 

(3)    I  of  2-   of  3|  of  90    (4)       *  (5)   3 

ff  43" 


0  t  TRACTIONS. 

The  Highest    Common  Factor  and    the    Least   Com- 
mon Multiple  of  Fractions. 

81.  Tin-  H.  C.  F.  or  L.  C.  M.  of  fractious  can  be  readily 
found  hv  considering  that  the  denominator  is  simply  the 
name  of  ho  many  units  represented  by  the  numerator. 
No  difficulty  i-  ever  experienced  in  finding  the  H.  C.  F. 
M.  ..f  SI 2  ox  $16,  or  of  12  apples  and  16 
tpploe  In  fractions  the  name  is  written  under  the 
number  rep  resenting  the  collection  of  units  of  that  name. 

Thus  to  find  the  H.  C.  F.  of  ^|  and  ^£,  proceed  as  in 
whole  numbers;  find  the  II.  C.  F.  of  12  and  16,  which 
is  4,  and  call  it  by  its  name,  which  in  this  case  is  thirty- 
sixths.  1 1 .  C.  F.  is  Jz. 

Similarly  to  find  the  L.  C.  M.  of  ^  and  U,  find  the 

L.  C.  M.  Of  II  and    lfi,   which    is   AH,  and  call  it  by  its 

th«    I..  ('.   M.  Hence  to 

BM  th.     II.    ('.    I'.    Of   fractions    we    ha\e    the   following 

Chang*    them    to    <<fli<  m    having    1lm  §ame    name   or 
'ml  the  II.  C.  F.  of  their  numerators. 

union  denominator  "ill  l>c  the  II. 

I,.   C  M.  of  fractions:    Change   tlwm  to 
initiator,  and  find  tin1  L.  C. 
f  the  mi  This  placed  over  the  ootntnon 

denominator  will  )■   !h    I..  >'.  M.  of  the  /tactions. 

follow ii  ,  aIi;,i    bo  Find  the  L.  C. 

this  place  the  II.  ( '.  /<'. 

us.       Ths  risitllimj  fine- 

Examples-    (xxxvnj 

lowing  fractions: 
Jru,d|.  fSj     ||aad 

(JI)     *    H|    4  J     and    f»| 
I    M2    H    '"••!      : 


/ 
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Find  the  l.  c.  m.  of  the  following  fractions : 
(5)    |  and  |  (6)    2^  and  7  J 

(7)  4*  5|  and  Bft 

(8)  £  of  2}  of  -^  and  f  of  -jr  of  2* 

ON  THE  USE  OF  BRACKETS. 

82.  When  an  expression  is  inclosed  in  a  bracket  (), 
it  is  intended  to  show  that  the  whole  of  the  expression 
is  affected  by  some  symbol,  which  precedes  or  follows 
the  bracket. 

Thus  24  X  (3^  + 1\)  means,  that  24  times  the  sum  of  the 
numbers  'd\  and  1\  is  to  be  taken,  which  we  may  effect  by 
combining  3£  and  1\  by  addition,  and  multiplying  the  result 
by  -11. 

Again,  2£  -5-(4f-2£)  signifies,  that  2*  is  to  be  divided  by 
the  difference  between  43  and  2|  ;  and  therefore  the  result 
will  be 

Sf  +  S$         orV-l         or  V  x  ;♦,         or™ 

And,  generally,  we  may  say,  that  when  numbers  are 
included  in  a  bracket,  the  expression,  within  the 
bracket,  must  be  brought  into  the  simplest  form,  before 
combining  it  with  expressions,  not  in  the  bracket. 

83.  The  methods  of  denoting  a  bracket  are  various ; 
thus,  the  marks  [  ]  and  {  }  are  often  employed. 
Brackets  are  made  to  inclose  one  another,  as  in  the  ex- 
pression 

8_,[2+3-{4+5-r-(2+J)}] 
In  removing  such  brackets  it  is  best  to  commence 
with  the  innermost,  and  to  remove  the  brackets  one  by 
one,  thus 

3-[2+3-{44-5-H2-H)(] 
=8-*-  [2+3-  { 4+5-H }] 

=3-M2+3-H4+V5}] 
-3-*-  [2+3-5-  V] 

=3-[2+H] 

D   .    107_U9 

—o—  ¥TTj— TUT* 


\ 

C,C,  rill;    ISE    OF    BRACKETS. 

We  have  worked  out  this  example  at  length  because 
it  will  tench  the  learner  how  to  simplify  with  neatness  a 
peculiar  class  of  fractions  called  Continued  Fractions, 
which  appear  in  a  form  like  the  following : 

1 

4+ 


1 
1- 


2-  » 

This  fraction,  by  the  aid  of  brackets,  may  be   repre- 
sented thus, 

l+^+l+'l-l-H'i-VV)}] 

and  then  we  can  simplify  it  by  the  gradual   removal  of 

u   final  result  being  57T. 

84.  There  is  another  method  of  simplifying  Complex 
lotions,  which  we  may  explain  by  the 

(nil 

M nlti|>) >  nil  tin   i. mi .  of  tin   Inictinn  liy  7,  and  it  becomoi 

i  i   . 

I 

Implifj  i     '   ,, 
°  "*"  "ftr 
Multiply  Um  terau  by  an.  and  we  get 

-5«M 


— 


Multiply  nil  lbs  torn.  mI  we  get 

I  .■lily— - 

8-1 
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Ex.  (5)     To  simplify  1 

1  + 


1    +    i 
j_  1  ft 

Examples-    fxxxviii) 
Simplify  the  following  fractions  : 

<2»  i-  ' 

(5)  4- 


9 


(8) 
(10) 


85-  If  two  brackets  stand  side  by  side,  icith  no  sign 
between  them,  as  ($+J)  (£— f)  it  is  implied  that  the 
contents  of  one  bracket  are  to  be  multiplied  by  the  con- 
tents of  the  other. 

The  following  examples  are  selected  as  containing 
peculiar  forms  of  symbolic  representation,  which  should 
oe  carefully  noticed. 

(1)  |  +  f<rft-  tV 

The  first  step  here  is  to  take  the  product  of  %  and  |,  sc 
that  the  expression  becomes  §  +  49T  —  Ts„  ;  then  add 
the  first  two  fractions  together,  and  take  Vo  rrom  tht 
sum. 
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(2)  I +  »<rf(|-  T.8). 

First  take  the  difference  of  $  and  T'D,  multiply  the  result 
by  |,  and  add  the  product  to  | 

(»)|XJ+». 

First  simplify  J  x  j,  the  result  being  fl 

Then  divide  ^,  by  f,  tbe  result  being  A   x  J,  or  J8 

(4)     H-JX?. 

First  simphfy  Jh-J,  the  result  being  $x$,  or  f 
Tben  multiply  $  by  f ,  the  result  being  $. 

Examples-   (xxxix) 
Simplify  the  following  expressions  : 
(1)     8?-H2>+l?)  (2)     (4TV+2^35S 

2  1 


W     1.L-*-  (4) 

I 
B 


l^Ti  W    i+T$| 


3  +  1+1        (8)    (tt+»)of7*-H 
21+8J)   (10)  W+(A+tH) 

n+M  usi-ay+joi* 

(11J)  ^U  +  i) 

86.     Wo  shall  conclude  tins  QhapfeM  with  a  sot  of 
Examples  on  faction* 


Exaiuploa.    (xl) 

tox    A1        U/.  A  A  it 

(2) 

|  Of  |  tO  f  ol 

•ot\  i  i  lie  roNult 

(1  of  3)  +  (|  +  J) 
(8)    Subtract 

3  of  |  from  l|of| 
Ml  .livi.i.  Mm  ratal!  to 

(f  1) 


J 

MISCELLANEOUS    EXAMPLES    IN    FRACTIONS.  fi9 

(4)  Simplify  the  fractions  f  f£  \%%^a  and  find  their 

product. 

(6)  Divide  the  product  of  8|  and  3}  hy  the  product 
of  157  and  Iff. 

(6)  Multiply  together  the  fractions  4£  2f  and  add 
the  result  to  4  J  +  8£. 

(7)  Multiply  the  difference  between  £{  and  £°{  by 
the  sum  of  4T75  and  If  ;  and  multiply  the  result  by  the 
difference  between  10$  and  5f . 

(8)  Simplify 

(9)  Simplify 

(8*  +  «*-A)(H-*i) 

divided  by 

1A  +  8*  -  (2tV  -  |  -  *V) 

(10)  Simplify 


«+«»(jrWi 

(11)  Simplify 

divided  by 

-A)  (**-*) 

4*-A- 

(*i-A-iV) 

VT2)  Simplify 

6^-ItV 
*i+l$ 

and  («  of  1T«. 

,)-* 

2£ 
"3* 

(13)  Simplify 

1 
1 

and  

1 

4  — 

1 

a 

4  + 

*| 

1 

2      1 

5                 1    ~ 

8 

» 
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(14)  Simplify 

(15)  Simplify 


(16)  Simplify 


and  L2J  v  37 1  i 7 


•+» 


6— i                                  6  —  1 
-A  x  ^  of  7  and  - -J  x  10» 


*-»-»  4-4--i 

(17)  Simplify 

8^-73+53-4^ 
1:!   -fl^  +  ioj  — »^t  *  A  of  865. 

(18)  Simplify 

^y.mtxlM-i- 2^  +  11* 

OHxiJf  h-  f,'5  +  a>  •  xt;>{  -=-7^1     xl2$ 

(19)  Simplify 

Aofr.|?»fa4M~4|gx8j{2^«gl  v  A  8 

■Xfii;-5-4j5-7l8x.-»ii-M4iJl  X  4s3 
(SO)  Simplify 

19  a      x«ViY^(ii\-H) 

7  x  ■■ 

8-l| 

(81)  Simplify 

1  ■     xfflf+(it-H) 

(22)  Sim) 
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(28)  ( Simplify 


2 

i 
1 

+ 

3 

X 

1 

g 

3 

2 
7 

i 
i|- 

3— 

4  — 

.  i  ■ 

3  2- 

3 

i 

1 

8^ 

4 
5 

1 

2 

2  — 

n- 

-i 

H- 

-2x6r 

Am  mi  ita  I  i<  m  Papers. 

.  I 

(1)  Explain  how  to  reduce  a  mixed  number  to  an  im- 
proper fraction  and  shew  the  reason  for  each  step. 

(2)  Bought  18J  yards  of  ilk  at  92]  a  yard,  and  27A  lbs  of 
cueese  at  $  t%  per  lb  ;  how  much  money  did  I  spend  ? 

(3)  How  m:',ny  times  does  the  sum  of  12}  and  8J  contain 
their  difference  ? 

(4)  B  who  owns  A  of  a  ship,  sells?  of  his  share  for  $3600  ; 
what  is  the  ship  worth  ? 

(5)  There  are  two  numbers  whose  sum  is  4J  and  whose 
difference  is  2f  ;  find  the  numbers. 

II. 

(1)  What  is  meant  by  expressing  one  number  as  the  frac- 
tion of  another?  Explain  how  to  express  3Jt  as  the  fraction 
of  91. 

(2)  How^mny  tho  relative  magnitude  of  two  or  more  frac- 
,ions  be  compared?  Arrange  tho  fractions  /»,  s"j,  J  J,  t$,  in 
the  order  of  magnitude. 

(3)  Add  together  y-,  ,",,  and  rl*i  and  find  what  is  the 
least  fraction  with  denominator  1000,  which  must  be  added 
in  order  that  the  sum  may  be  greater  than  unity. 

(4)  Show  that  the  value  of    2Jt£  lies  between  |  and  *. 

3  +  7  ... 

(5)  A  ship  and  her  cargo  are  valued  at  $60,000,  and  f  of 
the  value  of  the  ship  is  equal  to  £  of  the  value  of  the  cargo  ; 
find  the  value  of  each. 

III. 

(1)  Define  Numerator  and  Denominator,  and  explain 
why  they  are  appropriately  applied  to  the  terms  of  a 
fraction. 

(2)  If  f  of  |  of  2*  bbls.  of  flour  is  worth  97*,  what  is  the 
value  of  2A  bbls.  ? 

(3)  If  any  number  of  fractions  be  equal,  then  any  of  them 
is  equal  to  the  fraction  whose  numerator  is  equal  to  the  sum 
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of  all  the  numerators,  and  whose  denominator  is  equal  to  the 
sum  of  all  the  denominators.  Exemplify  this  in  the  case  of 
six  equal  fractions. 

(4)  Add  together  J,  $,  J,  and  },  and  subtract  the  sum 
from  2 ;  multiply  the  difference  by  |  of  f  5  of  88,  and  find 
what  fraction  tbe  product  is  of  999. 

(5)  A's  age  is  ,»,  of  B's,  and  B's  is  }  of  C's,  and  C  12  years 
ago  was  72  ;  what  are  their  respective  ages  ? 

IV.  • 

(1 )  Before  adding  fractions  together,  why  is  it  necessary 
to  change  them  to  others  having  the  same  denominator  ? 

(2)  What  number  must  be  taken  from  171  80  that  it  may 
contain  8?  an  exact  number  of  times  ? 

(8)  There  is  a  number   which   divided  by  8v\,   and  the 

2* 
quotient  increased  by  2J  and  the  sum  multiplied   by    —  and 

the  result  diminished  by  J  of  »  of  14J  gives  2$.     Find  the 
number. 
(4)  A  bought  a  horse  and  carriage  for  $225,  and  paid  for 

tbo  harnoas  rr  of  what  he  paid  for  tho  horse.     The  carnage 

ooat  I  of  tbe  value  of  tho  horse.  What  was  the  price  of 
each  ? 

(6)  "<88amonK  A.  It,  and  0,  ro  that  A  jnay  re- 
eaivfl  188  lata  than  8  times  B's  Hhare  and  C  817(5  more  than 
on*  half  of  A  and  B's  ahm 

V. 

•i  tli.   pimpc:s  (,f  reducing  n  complex 

11    HIMlpll- 

'•\  x  .*H  x  it}  -  l  Airidtd  by  t\  x  H  -  1. 
(8)  wtifti  i»  tin-  n  j  with  wliich  A  oan 

Dorahaa*  abaae  at  $4\  en.  oh,  rod  pij 

•  -*  ftfj  >■  ,  MM  htm  in.i.\  .1  i-tirli  cun  lx<  bought  with  thin 
mm? 

J<  ilnui   I  .  ;  ,.nc  time, 

I  at  »ti«.t)i«<r  ••»!!  ■  it,,  rctnainder  and  now 

ha*  #40  loft.    II.  w  nraek  bad  be  at  flrttf 

(fit  ''   ••(  Hi"  I'  ii  th««  mini; 

7 

i.. I  tlioie  ft] 
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VI. 

(1)  Show  that  i-ff  =  SXi. 

(2)  Find  three  fractions  whose  numerators  shall  be  3,  5, 
7,  respectively,  and  their  sum  equal  to  unity. 

V    (3)  From  the  sum  of  3^  and  4|  subtract  6?,  multiply  the 
difference  by  2|,  and  divide  the  product  by  4}. 

(4)  A  sold  a  watch  for  £  more  than  it  cost  him  to  B,  who 
sold  it  to  C  for  $36,  which  was  £  less  than  it  cost  him. 
What  did  the  watch  cost  A  ? 

(5)  There  are  three  rooms  21|,  18$,  and  17J  feet  long 
respectively.  Find  the  longest  plain  ruler  with  which  the 
three  rooms  can  be  measured 

VII. 

(1)  Give  a  definition  of  multiplication  that  will  apply  to 
fractions. 

(2)  A  person  dies  worth  $40000,  and  leaves  \  of  his 
property  to  his  wife,  ^  to  his  son,  and  the  rest  to  his  daugh- 
ter. The  wife  at  her  death  leaves  f  of  her  legacy  to  the 
son  and  the  rest  to  the  daughter  ;  but  the  son  adds  his  for- 
tune to  his  sister's  and  gives  her  \  of  the  whole.  How 
much  will  the  sister  gain  by  this  ?  and  what  fraction  will 
her  gain  be  of  the  whole  ? 

(3)  One  half  of  a  population  can  read  ;  |J  of  the  remain- 
der can  read  and  write  ;  5*,  of  the  remainder  can  read,  write 
and  cipher,  while  the  rest,  243G00,  can  neither  read,  write 
nor  cipher ;  what  is  the  population  '■' 

(4)  Three  men,  A,  B,  C,  run  round  a  circle  in  5,  6,  and 
Ik  minutes,  respectively.  If  they  start  from  the  same 
point  at  the  same  time  and  run  in  the  same  direction,  how 
long  will  they  run  before  they  are  all  together  ag:iiu?  and 
how  often  will  each  have  gone  round  it  ? 

(5)  A  owned  *  of  a  ship,  and  sold  $  of  his  share  to  B,  who 
sold  £  of  what  he  bought  to  C,  who  sold  -,»,-  of  what  lie 
bought  to  D  ;  what  part  of  the  whole  ship  did  each  now 
own  ? 

VIII. 

(1)  What  are  the  advantages  in  arithmetical  operations  of 
employing  fractions  expressed  by  the  smallest  numbor 
possible  ?  State  how  fractions  expressed  by  large  numbers 
may  be  reduced  to  equivalent  fractions  expressed  by  smaller 
numbers.     Is  this  always  possible  ? 
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Tb  ,\  more  nearly  equal  to  }  or  to  8f — 2s?+-a  °f  %l~ 
l\,  aud  by  how  much  t 

(8)  Of  the  sovereigns  who  have  reigned  in  England  since 
the  Norman  conquest,  there  are  jth  of  one  name,  }tha  of 
another,  ,',  of  another,  J  of  each  of  two  others,  and  T'ff  of 
each  of  three  others,  and  there  are  5  besides  ;  find  how 
many  sovereigns  have  reigned  iu  England  since  the  con- 
quest. 

(4)  Three  horses  start  from  the  same  point,  and  at  the 

name  tiino,  upon  a  race  course  800  rods  in  rircuit ;  the  first 

horse  passing  over  \  the  circuit,  the  second  |,  the  third  ^,  in 

a  minute.     In  how  many  minutes  will  they  all  be  together 

.  and  how  far  will  each  have  travelled  ? 

(.'»)  Divide  the  difference  of  18J  ■+-  {(2?  -2,»T)  X  U  }  and 

XTI.  Decimal  Fractions. 

87.  The  Multiples  of  10  are  in.  80,  80,  40,  60,  and 
so  ou.     (Art.  : 

in.  L00,  1000,    10000,  and   so 
■ill.il  tin'  first,    second,  third,  fourth 

pom  n  ••!  in.    (Art 

88.  \  Fraction,  which  hm  for  if  denominator  one 
of  Hm  Poirm  oi    10,  i     o  n>  d  i    Di  oxmxl  Fbactio 

\ll  other   tractions  are, 
by  waj  !.  i  \  i  i  .  i  [oni. 

89.  the  trouble  ol    writing  the  denominators 

of    notation  i       Used,  DJ 
tli<    Miluc  of  the   denominator  in 
every    OfjfJ 

i  trill  be  bee!  i  bj  the  hollowing 

rxniiiplee: 

S/Af, 

•iB  lUtnli  for  ,v..  and  li  read   tie  hvndr*th$. 

'847  stands  for  rW.  ndrtd  and 

nltll.t. 

Th<  Inch 

iu  .  ..  '•  , 
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The  number  of  the  figures,  which  follow  the  Point, 
corresponds  to  the  number  denoting  the  particular 
Power  of  10,  which  forms  the  Dmomimator  of   the  frac 

tion  in  each  case. 

Now,  as  the  first  power  of  10  is  1  followed  hy  one 
zero,  and  the  second  power  of  10  is  1  followed  by  two 
zeros,  and  the  third  power  of  10  is  1  followed  by  three 
zeros,  and  so  on,  we  can  in  every  oa  ie  write  the  denom- 
inator, by  affixing  to  1  a  number  of  zeros,  equal  to  the 
number  of  figures  that  follow  the  Point. 

Thus,  -426789  stands  for 
eix  zeros  being  affixed  to  the  1,  because  the  number  of 
figures  that  follow  the  Point  is  in  this  case  sir. 

Again, 

•07  stands  for  TJa 
•01);")  stands  for  T0*otr 
•00088  stands  for  TDSSnw 

the  zeros,  which  come  between  the  Point  and  the  fig- 
ures 7,  5,  and  '25,  not  being  set  down  in  the  numerators 
of  the  fraction,  as  having  no  effect  on  the  value  of  the 
numerators,  seeing  that  07  and  7  stand  for  the  same 
number,  and  that  006  and  5  stand  for  the  same  number. 
But  these  zeros  affect  the  value  of  the  denominators, 
as  for  instance 

•7  =  A  while  -07  =  -,?«)  and  -007  -  T™u 

90.  Zeros  affixed  to  a  decimal  have  no  effect  on  its 
value  :  that  is, 

•7,  -70,  -700  are  all  equal; 
for  -7  =  TV 

•70  =     70     7 

'U           TO~0"  —  TTT 
•  700  700      70     7 

91.  The  method  of  resprescnting  Decimal  Fractions 
is  merely  an  extension  of  the  method,  by  which  Integers 
are  represented,  as  will  be  seen  from  the  following  con- 
siderations. 

As  the  local  value  of  each  digit  increases  tenfold,  as 
we  advance  from  right  to  left,  so  does  the  local  value 
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of  each  decrease  in  the  same  proportion  as  we  advance 
from  lt-ft  to  right 

If,  then,  we  affix  a  line  of  digits  to  the  right  of  the 
unit*'  plioti,  t  ach  one  of  these  having  from  its  position 
a  value  one-tenth  part  of  the  value,  which  it  would 
have  if  it  were  one  place  farther  to  the  left,  we  shall 
have  on  the  right  hand  of  the  units'  place  a  series  of 
fractions,  of  which  the  denominators  are  successively  10, 
.  .  while  the  numerators  may  be  any 
numbers  between  9  and  zero 

Thus,  -2464789 

-2X  100  +  4xlO+6+T«„-j-TS(rh1,«'00+IO$,nT. 

92.  A  number,  made  up  of  an  integer  and  a  decimal, 
as  4*6,  may  be  expressed  in  a  fractional  form,  by  writ- 
ing as  the  Numerator  all  the  figures  in  the  number,  and 
as  the  Denominator  1  followed  by  as  many  zeros  as 
there  are  figures  after  Uu-  point. 

Thus,  4  5  =  tl 
for  4  !>       if  11-rAa  U 

A*a  -  «,W/ 

for  14076  -  14+rfh  =  iftff  +  ^  =  Woy 

Examples-    (*'') 

1 1  "ii     \  mix  .Is  in  their  lowest 

terms, 

(11  (81  -75  ;J75 

(8)  10  1-285 
100*001 
ran  m  Hm  ahi  torn 

(II 

xUHU  CM)  ,,Vo* 

93.  We  call 

*8.       I  I       i'  '•  «<lon»  of  the/rri  order, 

i,l.  r, 

048    ft'008.  «700»  dseimsl  •ipresNioiiH  of  khi  IMrd  order  j 

'   I   I   mmI..  t  «.|  tl,..  or, |,  ,    ,|,  |„  inliiij.;  on  tin    number  of 
figures  that  /.Mow  Ms  ; 
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The  number  denoting  the  order  we  call  the  Index  of 
the  order :  thus  1  is  the  index  of  the  jird  order,  2  of 
the  second  order,  and  so  on. 

94.  From  what  is  stated  in  Art.  90  we  learn  that  a 
decimal  of  any  order  may  be  made  into  an  equivalent 
decimal  of  a  higher  order,  by  affixing  one,  two,  three 
zeros  according  as  the  index  of  the  higher  exceeds  the 
index  of  the  lower  by  1,  2,  8. 

Thus  "43  may  be  made  into  an  equivalent  decimal  of  the 
fifth  order,  by  affixing  three  zeros,  thus,  -43000, 
and  "047  may  be  made  into  an  equivalent  decimal  of  the 
seventh  order,  by  affixing  four  zeros,  thus,  -0470000. 

ADDITION  OF  DECIMAL  FRACTIONS. 

95.  To  add  -27  to  -45  we  might  proceed  thus, 

•27 

•45=  14    • 

*°     loo  > 

•     •274--45:=  2  7     i     4s  7  3     —  -79, 

But  we  obtain  the  same  result,  if  we  set  down  the 
decimals  one  under  another,  Point  under  Point,  add 
the  figures  as  if  they  stood  for  whole  numbers,  and 
place  the  Point  in  the  result  under  the  other  Points, 
thus, 

•27 

•45 

•72 

96.  If  the  decimals  to  be  added  be  not  of  the  same 
order,  as  for  instance  -37  and  -049,  we  jfcason  thus  : 

•049  is  a  decimal  of  the  third  order, 

•37  is  a  decimal  of  the  second  order,  but  it  can  be 
made  into  an  equivalent  decimal  of  the  third  order,  by  affix- 
ing a  cipher,  thus,  *370. 

Then  we  proceed  to  add  the  decimals  thus : 
•370 
•049 

•419 
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Now  suppose  we  have  to  add  more  than  two  decimal 
expressions,  as  -0074,  "72,  -05,  and  -128456. 

( )f  these  four  expressions  the  last  is  of  the  sixth  order, 
ami  we  may  make  the  other  three  into  equivalent  deci- 
mals of  the  sixth  order,  and  set  them  down  thus  : 

•007400 
•7-20000 
•050000 
•123456 

•900856 

When  the  learner  is  thoroughly  acquainted  with  the 

principle,  OO  which  this  process  of  addition  depends,  he 

may  omit  the  affixed  zeros,  since  they  have  no  effect  on 

1  may  write  the  sum  just  worked  out  in 

llowing  1 

•0074 
•72 
■■ 
188480 

•900856 

'f  fhi    i  added  he  made  up  of  integers 

combined  with  dec  p  the  Points  in  a  verti- 

•  ,  ami  proceed  as  in  addition  of  integers. 

15*004,  '9007,  and  '28,  wo  proceed  thus: 
•  hU8,  •'  -11 

1.VIMIJ 

-i07 


IMpOO 


UN  747 

Hx-unplei-   (xlii.) 
rind  Hm  Mm  "f 

0H7  and  -2TOL 
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(0)     49-327,  -458,  8317-05,  341-875,  32-4962. 

(7)  700-372,  894-0001),  -347,  -00082,  5370-006. 

(8)  560-379,  -45687,  350-0036,  7-074,  52-257. 

SUBTRACTION  OF  DECIMAL  FRACTIONS. 

97.  If  we  have  to  find  the  difference  between  *47 
and  *85,  where  both  decimals  are  of  the  same  order,  and 
•47  is  the  larger  of  the  two,  we  proceed  thus  : 

From     -47 
Take      -35 

Result   -12 
performing  an  operation  like  that  of  Subtraction  of  In- 
tegers, and  keeping  the  Points  in  a  vertical  line. 
That  this  method  gives  the  correct  result  is  evident,  for 
•47     -35—  47        3/i  _  12  .10 

98.  If  we  have  to  find  the  difference  between  -888 
and  -9,  we  may  make  the  latter  into  a  decimal  of  the 
third  order,  thus,  "900,  and  since  this  is  larger  than 
•888,  we  proceed  thus  : 

From  -900 

Take    '888 

Result  -012 
If  we  have  to  find  the  difference  between  -998,  and  1, 
we  observe  that  1,  being  an    integer,    must   be  greater 
than  '998,  which   is  a  Proper  Fraction,  i.  e.  ffifc,  and 
we  proceed  thus  : 

From     1-000 
Take        -998 


Result 

•002 

Examples,    (xliii) 

Find  the  difference  between 

(1) 

56-429  and  5-218. 

(2)    9.005  and  7-462. 

(3) 

53-316  and  5  "0867. 

(4)     -799  and  -8. 

(5) 

6-047  and  5-9863. 

(6)     850-007  and  270-8796. 

(7) 

•0000086  and    00001. 

(8)     -00537  and  -000985 

(») 

10  and  -0002. 

(10)    -09999  and  101. 

}0  MULTIPLICATION    OF    DECIMALS. 

MULTIPLCATION  OF  DECIMALS. 

99.  In  finding  the  product  of  -12  and  -11,  we  might 
proceed  thus, 

,10v11  1»     V     I'     12X11        —       133       -0132 

the  result  being  a  decimal  of  the  fourth  order. 

Again  if  we  have  to  find  the  product  of  4'32  and 
•000  i 

v—Tvttlfava  -0006184, 

the  result  l>eing  a  decimal  of  the  seventh  order. 

And,  generally,  the  product  of  any  two  decimal  ex- 
pressions i-  |  decimal  expression  of  an  order,  whose 
index  i in  of  the  indices  of  the  orders  of  the  two 

!li  nee  we  deduce  the  following  rule  for  Multiplication 
1  cimals  : 

a  tin  oast  "J  iiihij,  />•,  nihl  mark  off  in  the 
product  a  malplaem  BqtuU  to  the  sum   of 

thenuml*  m  the  two  factors. 

For  example,  to  multiply  8*  UW  by  4-28. 
L8S7 
4-28 


»9H1 
97808 

1040082] 

,  to  multiply  48-072  l.y  11111111111117. 

IM (HI17 


I 

I  ko  111:11 1.  off  eleven  .hernial  places  from 
1  <  lut-t,  md  in  Hi.'  prodoet  oonteini  onh  seven 

'1  :ur.  .,  w.    inn   I  |.r.  Ii\  I. .111   /..I,..,,  and  put.  the  Point,  on 
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the  left  of  these,  thus  -00002052581,  and  this  will  bo 
the  required  product. 

One  more  case  must  be  considered. 

Suppose  we  have  to  multiply  "235  by  -48  ; 
•235 
•48 

1880 
940 


11280 


This  decimal  of  the  fifth  order  is  equivalent  to  a  deci- 
mal of  the  fourth  order  -1128  (Art.  lJ(J),  and  this  is  the 
simplest  form  of  the  result. 


Multiply 


Examples-   (xbv) 


(1)  7-5  by  4-7.  (2)  3-02  by  5-23.      (3)  -427  by  -235. 

(1)  -502  by  -00074.  (5)  3-00704  by  4-0205. 

(6)   -0009  by  1000.  (7)  023.4075  by  24.0259. 

(8)  -00746  by  -000235.     (VI)    14320749  by  -00004030705. 
(10)  50704-042  by  -004007090061. 

Find  the  value  of  the  following  : 

(11)  -407  X  408  X  -006. 

(12)  1  01  X  1000  X -001. 

(13)  -52  X -007  X  4-3  X -02. 

Find  the  continued  product  of 

(14)  -07,  4-6,  -009  and  52-47. 

(15)  42-6,  -795,  4-03  and  -00074. 

(16)  Wbat  is  the  cube  of  2-74  ? 

(17)  Raise  3-5  to  tbe  fourtb  power. 

DIVISION  OF  DECIMALS. 

100.  If  we  have  to  divide  27  by  8,  we  might  proceed 

thus, 

•27-3  =^V-3=tS*  = -0-9- 

Again,  if  we  have  to  divide  '00625  by  25,  we  might 
proceed  thus, 

•00625-25  =  TT625r(r-25=  TTr!W=-°0025- 


82  DIVISION    OF    DECIMALS. 

In  both  cases  the  Quotient  is  a  decimal  of  tfie  same 
order  as  the  Dividend. 

Heu.ce  we  derive  the  following  Rule  : 

If  the  Divisor  be  an  integer,  perform  the  operation  oj 
Division  as  if  the  Dividend  were  also  an  integer,  and 
mark  qf  in  the  Quotient  as  many  decimal  places  as  there 
are  Decimal  places  in  the  Dividend. 

For  example,  suppose  we  have  to  divide  -0086751  b> 
248. 

243)  -0086751  (357 
729 

1385 
1215 

1701 
1701 

The  Quotient  is  to  be  a  decimal  of  the  eighth   order, 
.-.  the  result  is  -00000857. 

101.  Next  observe  that,  if  the  Divisor  be  a  decimal  ex- 
pression, toe  can  in  every  ca*e  change  it  into  an  Integer, 
by  *  process  which  we  shall  now  explain. 

If  we  multiply  a  decimal  expression 

by  10,  the  effect  is  to  move  tho  Point  one  place  to  the  ri^ht, 
bj  100,  the  effect  is  to  move  the  Point  two  places  to  the  right, 
by  10000,  the  effect  is  to  more  the  Point  three  places  to  the 
right, 

and  so  on. 

For  instance,  128450x10     =    1284*50, 
and   138-456x100    =    12845.6. 
Ths  reason  is  obvious, 

M-4-MX  »0-4f}{lx  W-Mr*#±-     1*4*6, 
•H468xl00-U{f$'xl00: 

Hi  ■"••  •■•••  >■  in  Mm  i,. 1 1,,  „i,\  I  >ivi  Di-  into  mi  Integer, 

'     I"".    1000 ncc 

Km  iMviH.r  ii  i  tkeimal  «.f  tlu<  tirst,  ssoond,  third  .  .  .  . 
otto 
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For  example,  if  the  Divisor  be  -000492,  and  we  mul- 
tiply it  bv  1000000,  we  transform  it  into  the  Integer 
492. 

Now  we  may  multiply  a  Divisor  by  any  number,  if  we 
multiply  the  Dividend  by  the  same  number. 

For  instance,  if  the  Divisor  be  8  and  the  Dividend  82, 
we  may  multiply  each  by  10, 

so  that  the  Divisor  becomes  80,  and  the  Dividend  820 ; 

and  whether  we  divide  82  by  8,  or  820  by  £0,  the  Quo- 
tient will  be  the  same  number,  that  is,  4. 

102.  We  can  now  lay  down  a  general  Rule  for  Divi- 
sion of  Decimals. 

If  the  Divisor  be  a  decimal,  change  it  info  an  Integer  by 
removing  the  Point  a  sufficient  number  of  places  to  tlte 
right,  and  also  remove  the  Point  in  the  Dividend  the  same 
number  of  places  to  the  right.  Divide  as  in  the  case  of 
integers.  Then,  ij  the  dividend  be  an  integer,  the  quotient 
will  be  an  integer,  and  if  the  dividend  be  a  decimal,  the 
quotient  will  be  a  decimal  of  the  same  order. 

The  process  will  be  better  understood  from  the  fol- 
lowing examples. 

Ex.  (1).  Divide  -625  by  -025. 

•625--025  =  :«|«=^|=e!iy 

25)  625  (25 
60 

125 
125 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer; 

.*.  the  Quotient  required  is  25. 
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Ex.  (2).  Divide  108997  by  2-8. 
108*997  —  2'fl—  l08  997_*08^  97  —  l08-?l?_* 

23  2  3,  33m 

28)1089-97(4739 
92 

169 
161 

89 


207 
207 

Here  the  Quotient  is  a  decimal  of  the  second  order, 
because  the  Dividend  i*  ■  decimal  of  the  second  order  ; 

.-.  the  Quotient  required  is  47*89. 
Ex.  (8).  Divide  -625  by  00025. 

•696  +  -00026  =  .^JJ,  =  Mm  =  «*£<> 

86)  68600  (3500 

50 

180 
186 

00 

!!•■»■'  "       lottaoti   in  InUgtr, bepaw tfr> Dividend 
in  an  Integer ; 

I  bj   lit. 
18)  0l6'.i 

N 

N 
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85 


Here  the  Quotient  is  a  decimal  of  the  fourth  order, 
because  the  Dividend  is  a  decimal  of  the  fourth  order ; 

.-.  the  Quotient  is  -0013. 
Ex.  (5).  Divide  625  hy  -25. 


625  -=-  -25 


6  3  6  0_O 
26 


25)62500(2500 
50 

125 
125 

00 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer. 

.-.  625  -j-  25  ~  2500. 

These  are  cases  of  exact  division,  that  is,  when,  on  the 
process  of  division  being  carried  out,  there  is  no  remain- 
der. 

Examples-    (xlv) 


Divide 

0) 

1-296  by  -108. 

(2) 

17-28  by  -0012. 

(3) 

•00169  by  1-3. 

(4) 

2921  by  -23. 

(5) 

15633-0062  by  362-9. 

(6) 

1  by  -0001. 

(7) 

•03096  by  -000072. 

(8) 

•7644  by  -0052. 

0) 

•0000615228  by  807. 

(10) 

746-44808  by  7-58. 

(11) 

•24294591  by  36-9. 

(12) 

63987-42  by  -OOOO'i  A 

(13) 

•26986365  by  3500- 

(14) 

26986-14  by  -00009. 

(15) 

•00131053  by  '0065. 

(16) 

617325  by  -00025. 

(17) 

•830676  by  -000231. 

(18) 

•00019517  by  673. 

(19) 

1-0191  by  00079. 

(20) 

2078-61  by  579. 

(21) 

241-16047  by  -527. 

(22) 

•65220834  by  -00854, 

(23) 

4700460-66583  by  -00518963. 
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103.  We  next  take  the  following  example : 
Divide  847  by  -64. 

Here  847  +  -64  =  -3  *f  =  3-^'  -  3-^ 
and  we  proceed  thus  : 

64  )  84700  (  642 
820 

270 
256 

140 
128 

12 
We  have  then  the  Quotient  642,  and  Remainder  12. 

If  we  wish  to  carry  on  the  division  further,  we  may 
do  so,  by  placing  a  decimal  point  at  the  end  of  the  Div- 
idend, and  affixing  as  many  zeros  as  we  please,  observ- 
ing that  all  the  figures,  which  will  come  after  those 
alreadv  in  Dm  QuotMOt,  will  be  decimals. 

The  operation,  completed  from  the  outset,  will  stau 
thub, 

64  )  84700-0000  (  642-1876 

no 

270 
266 

140 
128 

120 
64 

r>60 

480 
448 

820 

MO 
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Examples-  (xlvi) 
Divide 
(1)     7-45  by  -32.  (2)     14327  by  12-8. 

(3)     43-20  by  125.  (4)     7482-976  by  -225. 

(5)     1-2  by  025.  (6)      217  by  1250. 

104  The  student  is  now  to  observe  that,  by  employ- 
ing Short  Division,  the  example  just  worked  out  may 
be  put  in  a  very  concise  form.  Thus  taking  up  the 
work  at  the  point  where  we  have  to  divide  31700  by  64, 
we  proceed  thus  : 

8  I  34700-0 
8  |     4337-5000 

542-1875  Quotient. 

So  also,  if  we  have  to  divide  43672-509  by  36,  we 
proceed  thus : 

4  1  43672-50900 
9  1  10918- 12725 

121312525  Quotient. 
Again,  to  divide   -0000013932   by   32,   we  proceed 
thus : 

4  I   -0000013932 
8  |   -0000003483000 

•0000000435375  Quotient. 

Note.— Division  by  10,  100,  1000  ...  is  effected  by 
moving  the  decimal  place  in  the  Dividend  one    two 
three  .  .  .  places  to  the  left. 
Thus  24  6  -r-  10    =  2-46. 
•47  -~  100  =  -0047. 

Examples-  (xlvii) 

Employ  Short  Division  in  finding  the  Quotient  when 
we  divide 

S  SmSnPJ&i  (2>  '07849782  by  72. 

r  ^a^;025'  (4>  -00007263  by  4-5. 

7  o2^?If7by"24'  (°)  -00463  by  50. 

q  St000016'  ,(8>  9000byV)36. 

(9)  -001  by  100.  (io)  -001001001  by  2000. 

h,  N'BV7Th-e  P'ocess  of  Division  may  often  be  shortened 
by  multiplying  the  Dividend  and  Divisor  by  a  number 
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which  will  transform  the  Divisor  into  a  power  or  a  mul- 
tiple of  10 :  thus,  if  we  have  to  divide  24-46927151  by 
12-5,  we  multiply  both  by  8. 

Then  ■-♦--•■v;;^  =  t9a7;;;7ao8  =  1-9575417208. 

105.  In  the  examples  hitherto  given  the  cases  are  all 
those  of  exact  division. 

In  all  cases  we  may  proceed  with  the  division,  till 
is  no  remainder,  or  till  certain  figures  in  the  Quo- 
tient recur  again  and  again  in  the  same  order. 

We  shall  givo  an  example  of  this  recurrence  of  figures  \ 
in  Art.  106,  but  first  we  must  observe  that  we  often 
requiro  to  find  the  Quotient  up   to  a  certain  place  of 

example,  suppose  we  have  to  find  the  Quotient 
Dg  from  the  division  of  247  by  87,  to  four  places  of 

87)  247-0000  (6-6756 
M 

M0 


no 

259 

210 
186 

100 
MB 

IIodoc  tii-  Quotient,  oorreeft  t<>  fas  places  <>f  deci- 
m*lg,  i«6  67 

n|ll«!8-      (xlviii) 
I    I"   throe    place,  of  decimal.-!    when 

l'i7hy-7«.». 

.',  LOO  by  -1111318. 
oawby-281.  >  by  •007, 
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106.  If  we  continue  the  division  further  in  the  Exam- 
ple given  in  Art.  105,  we  find  the  figures  756  corning 
again  and  again  in  the  same  order  in  the  Quotient,  so 
that  the  Quotient  is  6*0756756756  .  .  .  without  any  ter- 
mination. 

Let  us  now  take  this  example. 
Divide  90  by  -0011. 

Here  90  -=-  -0011  =  .^«T  =  W-JJtt 
11)900000 
81818 

Up  to  this  point  the  Quotient  is  an  Integer  :  but,  if 
we  proceed  further  with  the  division,  we  shall  obtain  a 
decimal  expression :  thus,  if  we  affix  two  more  zeros, 
preceded  by  a  decimal  point,  to  the  dividend,  we  shall 
have 

11) 900000 -00 
8181818 

If  we  carry  on  the  division  to  any  extent  we  shall 
have  the  two  figures  18  coming  again  and  again  in  the 
same  order.  A  decimal  of  this  kind  is  called  Periodic, 
Circulating,  or  Recurring. 

107.  rIne  extent  of  the  Period  is  denoted,  by  placing 
a  dot  over  t\ie  first,  and  another  dot  over  the  last  of  the 

figures  in  it. 

Thus  -18  denotes  a  decimal  of  an  order  such  that  it 
can,  be  represented  by  no  finite  index,  since  it  runs  on 
•18181818  ...  to  an  infinite  number  of  figures. 

So  also,  6-756  stands  for    6-756756756   ..  .. 

•047  stands  for    -047047047 

•4372  stands  for  -437237237-2 

26-0479  stands  for  26-04797979  ..  ..  .. 

•00026  stands  for    -000266066 

108.  A  Vulgar  Fraction  may  be  converted  into  a 
Decimal  Fraction  by  the  following  process 

Eeduce  the  fraction  to  its  lowest  terms,  and  then  find 
the  Quotient  resulting  from  the  division  of  the  nuniera- 
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tor  by  the  denominator,  by  the  rule  for  division  of  deci- 
mals. 

Thus  to  reduce  §  to  a  decimal,  we  proceed  thus : 
8)  3-000 
•375 
.-.  g  =  -375 

Again  to  reduce  ££  to  a  decimal,  we  proceed  thus  : 
32)47-00000  (1-46875 
88 

180 

128 

220 
192 

280 
888 

240 
Hi 

100 
160 

11  -  1-46875 
Or  wo  might  work  by  Short  Division,  thus : 
4  147-00 
H  |  11-75 

1 -46875 

nnil,  wo  proceed  thus: 
7  |  1-00000000 

14285714  

\  =-142H 

109.  T-i  «/uw  thai,  whm  </  Vulgar  Fraction  is  mfmv,/ 
to  a  decimal,  either  <t  terminate  or  the 

tl'juru  of  the  Quoti  ;,,  the  NMM  order. 

C*»'  B  l.v  wJu.-Ij  ■  iicl.  |   frucli,,,,  ftfi  1 

is  rtdnetd  to  a  decimal.     The  only  remainders  that  can 
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occur  are  0,  1,  2,  3,  4,  5,  6.  If  the  remainder  0  should 
occur,  the  division  terminates  :  if  not,  we  can  only  have 
MSB  different  remainders,  and  when  any  of  these  occurs 
a  second  time,  we  must  have  a  recurrence  of  the  former 
remainders  in  the  same  order. 

When  a  fraction  in  its  lowest  terms  is  reduced  to  a 
decimal  and  produces  a  recurring  decimal,  the  u-treme, 
limit  of  the  nuinher  of  places  in  the  period  of  the  recur- 
ring decimal  is  one  less  than  the  denominator. 
Thus  ^  produces  a  recurring  decimal  of  0  places. 

•^  produces  a  recurring  decimal  of  18  places. 

^g  produces  a  recurring  decimal  of  28  places. 

110.  When  a  Vulgar  Fraction  is  in  its  lowest  terms 
it  can  only  be  expressed  as  an  Exact  Decimal  when  the 
denominator  is  composed  of  factors  each  of  which  is  one 
of  the  numbers  2  and  5. 

Thus  |  can  be  expressed  as  an  exact  decimal  because  8  = 
2x2x2. 

¥3ff  can  be  expressed  as  an  exact  decimal  because  20 
=  2X2X5. 

Tl_  can  be  expressed  as  an  exact  decimal  because  126 
=  5x5x5. 

The  reason  for  this  is,  that  no  vulgar  fraction  can  be 
expressed  as  an  Exact  Decimal,  unless  it  can  be  trans- 
formed to  one  which  has  10,  or  some  power  of  10,  for 
its  denominator.  Now  no  number  can  by  multiplication 
be  made  a  power  of  10  unless  it  be  composed  of  factors 
each  of  which  is  2  or  5. 

Thus  8  can  be  made  into  a  power  of  10  by  multiplying  it 
by  5  X  5  x  5. 

125  can  be  made  into  a  power  of  10  by  multiplying  it 
by  2  X  2  X  2. 

40  can  be  made  into  a  power  of  10  by  multiplying  it 
by  5  X  5. 

Hence     4 * — 8xlx>xi        _    3J«  .o7K 

nence     f  _  2x2x2  —  txaxix«x«x«  —  1000  =   876 

7       _    _^ 7x3xgXg  56         _  .n(;R 

15"5"  5X5X5  8X6X5X2X2X2  1000  UOt> 

9     -.    ». 92SiL?_? 225        _     OOC 

TTT—    9X2X10  —    2X2X10X5X5    ~   TTTtfff  —   ' Ll<> 
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But  such  numbers  as  7,  12,  30,  cannot  be  made  into 
powers  of  10  by  multiplication,  and  hence  £  -^  ^i  can- 
not be  reduced  to  exact  decimals 

It  may  also  be  remarked  that,  when  a  Vulgar  Frac- 
tion in  its  lowest  terms  is  reduced  to  an  exact  decimal, 
the  order  of  that  decimal  is  expressed  by  the  greatest 
number  of  times  that  either  of  the  factors  2  or  5  occurs 
in  the  denominator. 

Examples-  (xlix) 
Convert  into  decimals  the  following  vulgar  fractions  : 

(1)       A  «      U  («)      %  (4)       gV 

(*)     ri*         (6)     ,\  (7)     ft  (8)    IS 

OONTBACTIOFS    IN   MULTIPLICATION  AND 
DIVISION    OF  DECIMALS. 

111.  Wln'ii  the  Dumber  of  deoima]  places  is  great 
tin-  I  tamed  by  (he  ordinary  mode  of  multiplica- 

in-  often  nnnt'crssiirilv   numerous.     Thus,  iii  mul- 
tiplying i;-2-:t7il(i  by  2*84169  by  the  ordinary  method, 
would  In-  ton  places  of  decimals  in  the  product, 

while  f'.r  all    |>i;ictic;il   j>mij.os«s  three  or  four   arc  quite 
•Dough. 

Multiply  68*87416  by  2*84109  so  as    to  retain 
mlv   I  plan      ,<(  id  ennuis. 

hum  mm  mi.  method. 

•38-87416 

96  i 


188      628743  X2  +  1 
187128  <8 

/410  X4  +  2 

1=  Xl  +  1 

874=  II2X  6   |   2 

«  6X94-9 


ItfrtMl  MTB04  140*0 
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By  comparing  the  contracted  method  with  the  ordi- 
nary method,  the  reason  of  the  precediug  operation  will 
be  readily  understood. 

Since  the  product  of  any  order  of  units  by  units  is  of  the 
the  same  order  as  the  figure  multiplied,  the  units  figure  of 
the  multiplier  is  written  under  the  place  to  be  retained. 
For  convenience,  the  other  figures  are  written  in  an  in- 
verted order.  Now  (Art.  99)  4,  a  decimal  of  the  third 
order  multiplied  by  8,  a  decimal  of  the  first  order,  will 
give  a  decimal  of  the  fourth  order  ;  also,  7,  a  decimal  of 
the  second  order,  multiplied  by  4,  a  decimal  of  the  tecond 
order,  will  give  a  decimal  of  the  fourth  older,  etc.,  etc. 

Now,  to  the  product  of  2  and  1,  one  must  be  added  : 
since,  if  6  had  not  been  rejected,  there  would  have  been 
one  to  carry ;  then  the  other  figures  are  multiplied  in 
the  usual  way.  Next,  multiply  4  by  8  and  set  down  2 
under  the  8,  and  multiply  the  other  figures  by  8  in  the 
usual  way. 

Next,  multiply  7  by  4  and  to  the  product  add  2 : 
since,  if  416  had  not  been  rejected  the  product  would 
have  approximated  to  2  thousand,  etc. 

Hence  we  have  the  following  rule  : 

Write  the  Multiplier  with  the  order  of  its  figures 
reversed  under  the  Multiplicand,  to  that  the  units  figure 
may  be  under  that  figure  of  the  Multiplicand  which  is  the 
lowest  decimal  to  be  retained  in  the  Product.  Then  mul- 
tiply by  each  figure  of  the  Multiplier,  neglecting  all  the 
figures  of  the  Multiplicand  to  the  right  of  it,  except  to  find 
what  is  to  be  carried,  and  carrying  one  more  when  Hie  re- 
jected part  of  any  product  is  5  or  greater  than  5.  Arrange 
the  partial  products  so  that  their  right  hand  figures  may 
stand  in  the  same  vertical  column.  Their  sum  will  he  the 
product  required.  From  this  product  cut  off  the  desired 
number  of  decimal  places. 

112.  When  the  divisor  consists  of  several  figures,  the 
work  will  be  much  shortened  by  cutting  off  a  figure 
from  the  divisor  at  each  successive  step  of  the  division, 
instead  of  annexing  a  figure  to  the  dividend.  Care 
must  be  taken  to  increase  each  product  by  what  would 
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have  been  carried  if  the  figure  or  figures  had  not  been 
cut  off. 

Ex.  (1).    Divide   8-784169   by    2-716118-  correct  fco 
three  places  of  decimals. 

2716418  )  3784169  (  1393 
2716418 


1067751 

814925 

252826 
244478 


8348 
8149 

199 

By  comparing  the  units  of  the  highest  order  in  the 
divisor  with  the  units  of  the  same  order  in  the  dividend, 
it  is  evident  that  there  must  be  one  figure  to  the  left  of 
the  jxiint  in  the  (jimtieiit ;  hence  the  answer  is  1-898. 

Ex.  [%).  Divi.l.  768*14168  by  21-8042  correct  to  four 
places  of  decimals. 


ORDINARY  MRTHOD. 

21864  '.3(857205 

640886 


10888] 


1888161 
14664  84 


427 


CONTRACTED  METHOD. 

218642  )  76814163  (  857205 
640921 ; 


188880 


IM 


122210 
108821 

10804 

1 1960 

488 

427 


II  10600 
1088810 


it 


i  .  ■-.'"  i 

Hare  tho  figures  ol  Um  rjnotfrwl  tw  887906,  and  h> 
oora  paring  the  2  tana  of  ktu  (ttriaof  with  (hi  ?i;  tans  of 
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the  dividend,  it  is  plain  there  must  be  2  places  to  the 
left  of  the  point ;  hence  the  quotient  is  857205. 

From  considering  those  cases  we  have  tho  following 
rule  : 

Compare  the  left-hand  figure  of  the  divisor  with  the 
units  of  the  same  order  in  the  dividend,  ami  thus  deter- 
mine the  position  of  the  point  in  the  quotient.  Then 
divide  as  in  Ex.  (1 ),  dropping  a  figure  from  the  right  of 
the  divisor  at  each  step  of  the  division. 

Note. — Care  should  be  taken  to  mark  the  figures 
dropped  by  placing  a  dot  or  other  mark  beneath  them. 


Examples-    (1) 

(1)  -863541  x  -10983  to  five  places  of  decimals. 

(2)  -053407  X  047126  to  six  places  of  decimals. 

(3)  -3- 141592  X  52-7438  to  four  places  of  decimals. 

(4)  825-701428  X  -7218393  to  three  places  of  decimals. 

(5)  3- 1729432x8-316259  to  four  places  of  decimals. 

(6)  2-3748-f-l-4736  to  three  places  of  decimals. 

(7)  31-47-7-839-27656  to  four  places  of  decimals 

(8)  252070-520751-T-591-57  to  three  places  of  decimals. 

(9)  73-64-i- -43232  to  four  places  of  decimals. 
(10)  6-5555-7-7-06249  to  three  places  of  decimals. 


RECURRING  DECIMALS 

113.  Pure  recurring  decimal  fractions  are  those  in 
which  the  period  commences  immediately  after  the  deci- 
mal point. 

thus  -8,  -27,  '0429  are  pure  recurring  decimals. 

Mixed  recurring  decimal  fractions  are  those  in  which 
one  or  more  figures  precede  the  period  : 

thus  '23,  -2127,  "350429  are  mixed  recurring  decimals. 

114.  To  find  the  Vulgar  Fraction  which  is  equivalent 
to  a  given  pure  recurring  Decimal. 

Ex.  (1).  Find  the  Vulgar  Fraction  equivalent  to  -3. 
The  decimal  = -388 
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From  10  times  tbe  decimal,  or  3-333 

Take  the  decimal,  or  333 

Then  9  times  the  decimal =3-000 

.\  the  decimal=§  =  J. 

Ex.  (2).  Find   the   Vulgar  Fraction    equivalent   to 

247. 

The  decimal  =  -247247 

From  1000  times  the  decimal,  or    247247 

Take  the  decimal,  or  '247 

Then  999  times  the  decimal  =  247  000 

.-.  the  decimal  =  }$£. 

Ex.  (8).    Find    the   Vulgar    fraction   equivalent    to 
0423. 

The  decimal  =  04230423 

From  10000  timos  the  decimal,  or  428-0423 

Take  the  decimal,  or  '0428 

Thou  9999  times  the  decimal -^  4280000 

.-.  the  decimal  =  /flft  =  xHt* 

Examples-    (li) 
Convert  into  VolgAf  Pnustion  I  in  fcheir  lowest  terms  : 
(2)     -27  (4)     -8128 

(6)    KXWi        (6)    '4088         (7)     -001  (8)    -00009 

Htno6  we  dt  <inci- ihf  following  rula  fot  reduo- 
ing  ft  puro  nooning  decimal  ko  a  Vulgar  Fraction  i 

k«  (me  qftlir  p*riints  to  form  the  numerator,  and  for 

iiiinii.o-  formed  by  repeating  9  m 
•HMf  0§Mf  "i  if""  "'•''  li<j>"'*  '"  li"'  p'-rio'l. 
Thin    -7       J 

•4827  -  llll 

116.    To  fin  i  lii'l,  Is   rqiiiralenf 

to  a  \  i"*d  reeurn   i  decimal 
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Ex.  (1).     Find   the  Vulgar  Fraction  equivalent  to 

•237 

The  decimal^  -23737 

From  1000  times  the  decimal,   or         237*37 

Take  10  times  the  decimal,  or  2-37 


Then  990  times  the  decimal  =  235, 
.-.  the  decimal  =  J?g  =  TVi 

Ex.  (2).     Find  the  Vulgar   Fraction   equivalent   to 
0-4726. 

The  decimal  -*■  -04726720. 

From  100000  times  the  decimal,  ox        4726*786 

Take  100  times  the  decimal,  or  4*726 


Then  99900  times  the  decimal  s-a  4722, 
.*.  the  decimal  =  »V»Vb  =  xlUv 

Ex.     (3).  Find  the   Vulgar   Fraction   equivalent  to 

814. 

The  decimal=81444 

From  100  times  the  decimal,  or      314*44 

Take  10  times  the  decimal,  or       31*44 

Then  90  times  the  decimal  =  283, 
.*.  the  decimal  =  ii?. 

90 

Example  3.    (hi.) 

Convert  into  Vulgar  Fractions  in  their  lowest  terms  : 
(1)      '426  (9)      *4759  (3)      4*253  (4)     -00426 

(5)    53-00243  (6)     7*20li  (7)     2*5306 

117.  Hence  we  deduce  the  following  rule  for  reduc- 
ing a  Mixed  recurring  decimal  to  a  vulgar  fraction  : 

Form  the  Numerator  by  taking  from  the  figures  up  to 
the  end  of  the  firet  period  the  figures  Hint  precede  the  first 
period;  and  form  tin-  Denominator  by  setting  down  9  as 
many  times  as  there  are  figures  in  the  period,  and  affix- 
ing 0  as  many  times  as  there  are  figures  between  the  deci- 
mal jio hit  and  the  first  period. 
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ThU8  '245  =  -24S-2  =  243 

18  8  9  0       T8~0" 


•Onl7'-i  47  3-4  469 


40-4  41 

7-345  = 


4-5  = 

9                   9 
7345-734    C6II 


900  900 

118.  The  method  of  performing   arithmetical  opera- 
tions with  recurring  decimals  will  he  hest  explained  by 
taking  the  operations  separately. 
I.  Addition. 

Find  the  sum  of  349,  4047,  and  -1463. 
First  make  the  decimals  all  of  the  same  order,  thus 

3-4999,  4-0470,   -1403. 
Then,  since  tne  periods  consist  of  1,  8,  2  figures  respect- 
ively, and  the  l.  c.  m.   of  1,  3  and  2  is  6,  carry  on  all  the 
A^miU  six  places  farther,  thus 

8-409999'.)'.»'.i'.» 

4-0470470470 

■i  I6M86668 


709341068 

II.  Subtraction. 

Here  we  proceed  on  the  same  principle  as  in  Addition. 
Thus  to  subtract  6247  from  8059, 
8-059059 
17777 

2-hi; 
Tm  both  operations  some  can  is  requisite  in  observing 
what  figure  would  be  carried  on  if  the  columns  omitted 
ware  taken  into  account. 

III.  In  Multiplication  and  Division  the  recurring 
decimal*  should  I"'  convi  rted  into  vulgar  fractions,  mid 
when  tii.  PpmIuoI  "i  <,»iinti.  lit  of  these  Iractions  has 
been  bund,  it  may  be  sonTcrtad  into  s  deciflkaL 

7-«f4    X  :'V:'         V   X  V        'iJP, 

W*  may  then,  if  it  bo  req  H  'ff1  and  ,  ;  Into 

the  proooM  oxplainod  in  Art.  108. 


EXAMINATION    PAPERS.  99 

Examples-    (li").  ^ 

Find  the  value  of  the  following  expressions  : 
(1)     2'57  + '043  +  13-2.         (2)     14-762  +  3-549  +  2-204' 
(3)     15-025 -13-247.  (ii      0240-  -00397. 

(5)     3-7  X  5-49.  (6)     -0072  X  "45b 

"(7)     3-4-t-40«J.  (8)     -074-^-59. 

119.  When  vulgar  and  decimal  fractions  are  com- 
bined in  the  same  expression,  it  may  usually  he  simpli- 
fied in  the  neatest  and  easiest  way  by  reducing  the  vul- 
gar fractions  to  a  decimal  form. 

Thus,  if  we  have  to  find  the  sum  of  470  j,  18§,  and  10-375, 
we  should  proceed  thus  : 

47(51  =  470-25 
132=   1^375 
10-375 


Sum     500-000 
Examination  Papers. 


(1)  Show  that  any  decimal  is  multiplied  hy  1000  by  re- 
moving the  decimal  point  in  the  multiplicand  three  places 
towards  the  right. 

(2)  Enunciate  the  general  rules  for  the  divsion  of  deci- 
mals. In  cases  when  the  division  does  not  terminate, 
explain  how  to  determine  the  place  of  the  decimal  point  in 
the  quotient. 

(3)  Which  of  the  following  statements  is  more  nearly  cor- 
rect? 

•TO-*-",  or  ^=9.009. 

(4)  How  many  times  can  '0087  be  taken  from  2*291  ? 
What  fraction  will  the  remainder  be  of  the  former  ? 

(5)  Whence  does  it  appear  that  a  vulgar  fraction  may 
always  be  reduced  either  to  a  terminated  or  a  circulating 
decimal  ? 

Calculate  the  limits  of  the  error  made  in  taking  f  Jf  as  an 
approximate  value  of  3-1415926  to  seven  places  of  decimals. 
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II. 

(1)  Explain  what  vulgar   fractions  can  be   expressed  aa 

l<  ciinals. 
Which  of  the  following  fractions  can  be  thus   expressed? 

■  7  7  1  •<  -.'  (I      '.'  3  I        7  9  9  1 

(2)  If  a  pound  of  sugar  cost  '0098126  of  $8,  find  the  value 
of  0626  "f  L6  barrels  of  200  pounds  each.  , 

(8)  Whether  is  3-714535  more  accurately    represented  by 
,  l  I.  and  why? 
Wind  rulgar  fraction  is  equivalent  to  the  sum  of  14*4 

:  by  their  difference? 
i  i  cimal  which  shall  not  differ  from  £  by  a  ten- 

thoosaudtli. 

HI 

(1)  What  are  the  advantages  and  disadvantages  of  work- 
ing with  decimals  instead  of  vulgar  fractions  ? 

i  lfn  hnsinoan  proflnoon  an  annual  return  of  $0,ooo, 
and  of  three  partners  one  baa  '476  and  another  ;>S  share  of 
the  profit*,  li"W  much  money  falls  to  the  share  of  the  third 
partii' 

\  i  in  who  own-;  |  of  a  steamboat  soils  -7  of  his  share 
for  |l,4O0  ;  wliat  deehnai  part  of  the  boat  does  ht>  still  own, 
and  what  was  the  boat  worth  '.' 

\  niiin  paid  fl'20  for  a  horse;  fox  B  bngg)  186^  mere 

t  ol  the  bone;  for  barneaa  "186  of  the  cost 

i  ,«•  and  buggy.     Find  bis  entire  outlay. 

(6;  I  n-t  of  three  vulgar  fractions  is  $ ;  two  of 

them  are  r\|>n  h  <  ,\  by  the  deoimale,  ■<>'■'•  and  '186  ;  by  what 

|]  the  third  one  be  expreaaed  t 

IV. 

'■  oimal   differ  from  Vulgar  Fractions? 
]■>  i  buj    i  10  yards  of  olotfa  al  1*88  per  yard. 
luiK  bensosa  measure  •..  ..i  b  yard  too  short, 

intrgfts  $•[>>>  mi  '.' 

ol   18  pints  of  brand] 
■  i  pinl    "i  brand]  and  18 

If  i  i.  pre  i  oted  bj 

win!  iiunilx  i  will  i   |»n   f-tti  that  of  the  second  ? 


EXAMINATION    PAPERS.  101 

(4)  Write  in  figures  four  millions  and  four,  and  ten  billions 
ninety  thousand  and  seven  hundred  quadrillionths.  Ex- 
press'in  words  74000806*000060000007. 

(5)  A  piece  of  cloth  was  said  to  contain  84  yards,  but  it  was 
found  that  the  so-called  yard  measure  with  which  it  was 
measured  was  "02083  of  a  yard  too  short ;  what  was  the 
correct  length  of  the  cloth  ? 


(1)  When  a  vulgar  fraction  is  changed  to  a  decimal,  ex- 
plain how  many  figures  there  will  be  in  the  decimal  if  it 
does  not  repeat ;  if  it  is  a  repeating  decimal  explain  when  it 
will  consist  of  a  part  which  does  not  repeat,  and  show  how 
many  figures  there  will  be  in  this  part. 

(2)  The  French  metre  is  30371  inches  in  length.  Ex- 
press the  length  of  25  metres  as  a  fraction  of  an  English 
mile,  there  being  5280  feet  in  it  and  12  inches  in  a  foot. 

(8)  If  a  steamer  makes  a  passage  from  New  York  to 
Liverpool  (say  27(H)  miles)  in  280  hours,  and  a  train  goes 
from  London  to  Edinburgh  (say  406  miles)  in  18  hours  ;  how 
much  does  the  one  go  faster  than  the  other?  Give  answer 
in  miles  and  decimal  of  a  mile. 

(4)  Given  that  the  sum  of  the  divisor  and  quotient  is  7*5 ; 
and  that  the  divisor  is  £  of  the  quotient  ;  also  that  the 
remainder  is  HI.'  of  the  divisor.     Find  the  dividend. 

(5)  Divide  8448.714  among  A,  B,  and  C,  so  as  to  give  B 
$46.70  less  than  A,  and  $34.59  more  than  C. 

VI. 

(1)  What  vulgar  fractions  must  bo  represented  by  mixed 
repetends,  and  what  by  pure  repetends  ? 

(2)  Show  that  no  recurring  decimal  can  have  more  places 
in  the  period  than  there  are  units  in  the  denominator  less 
one. 

(3)  A  man  spent  $2.50  more  than  .79  of  his  money  at  one 

time  and  $1-15  less  than  ^\  of  the  remainder  at  another, 

and  now  has  $2-609  ;  how  much  had  he  at  first  ? 

(1111111  )- 

(4).  Simplify  U[E  -g -r^  -gj-y  •  ^X  .  . .  J  -&. 

/rx    a-        ,-,        1  J  1         3  3*4         1         3X4X5     1       ) 

(5)  simplify  wx  }  ^T^-ix^W'ix^xsW  \ 
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XIII.    Square  Root. 

120.  When  a  Number  is  multiplied  by  itself,  the 
result  Lb  called  the  Squabs  of  the  number.  Thus  144 
i>  tlif  square  of  12,  and  235  is  the  square  of  15. 

The  symbol  ■  placed  over  a  number  expresses  the 
the  Dumber  :  thus  5a  denotes  the  square  of  5. 

121.  The  Squabs  Root  of  ;i  given  number  is  that 
number,  whose  square  is  equal  to  the  given  number. 

Thru  the  square  i  *  >*  »L  of  111  is  12,  because  the  square 

I  is  144. 
The  symbol  \  .  placed  before  a  number,  denotes  that 
the  square  root  of  that  Dumber  is  to  be  taken:  thus 
guars  root  of  25." 

122.  A  number  which   1ms  an   integer  for  its  square 

■  .|   :i    I'l  KM.. 'I    Sol    *BB. 

123.  Por  Perfect  Squares  not  greater  than  loo  we 
know  the  square  roots,  thus  we  know  that  the  Bquare 

9  ;  and  for  many  Perfect  Squares  greater 

than  1,M'  «'■  know    the  Square   roots  by  experience,  as, 

for  install  ow  thai  the  square  root  of  169  is  18, 

and  the  square  rod  of  i(|"  is  20,  and  the  Bquare  root  of 

100,     Bu(  we  have  rules  for  finding  the  Square 

hall  now  explain 
t,  suppose   we  hate   S3   And   the   Square  Boot  of 

\\ .  (ban  i  I  ;  the  two  figures  on  the  right 

fion,  the  other  two  ;  thus 

25. 
I  figure*  12  iiiiik«<  what  iB  oftlloil  thi  firri  period 
The  figures  26  mako  what  is  oallsd  Hi"  aecowl  /»i-<-/'.<./. 

W<  pei  feci    quare  not  greater 

than  and  plaoe  i\  under  the  L9  and  put,  its 

'    iiir  tir  t  li v  of  the  square 

to  liii'l,  til 

12125(8 

0 
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We  subtract  9  from  12,  and  annex  to  the  remainder  8 
the  second  period  25,  to  make  a  dividend,  and  we  double 
the  first  figure  of  the  root,  and  set  down  the  result  as 
the  first  term  of  a  divisor ;  thus  our  process  up  to  this 
point  will  stand  thus  : 

12125  (  3 
9 


6  |  325 
Now  we  shall  have  to  annex  another  figure  to  the  6, 
and  we  must  therefore  reckon  the  6  as  six  tens,  or  60, 
and  then  we  seek  the  number  of  times  60  is  contained 
in  325,  and  this  being  Jive  times,  we  set  down  5  as  the 
second  figure  of  the  root,  and  annex  5  to  the  6,  so  that 
our  process  up  to  this  point  will  stand  thus : 

12125  ( 35 
9 

65     325 
We  then  multiply  65  by  5,  and  set  the  product  down 
under  the  325  ;    and   subtracting  the  product  from  the 
325,  we  have  no  remainder,  and  we  conclude  that  35  is 
the  square  root  of  1225,  the  full  process  being 
12125  (  35 
9 


65 


325 
325 


Next,  to  find  the  square  root  of  622521. 
Drawing  a  line  to  mark  off  the  two  figures  on  the 
right,  and  another  line  to  mark  off  the  next  two  figures 
our  process  for  finding  the  first  two  figures  of  the  root 
will  be  the  same  as  that  explained  in  the  first  example, 
and  it  will  stand  thus : 

62125121(78 
49 


148 


1325 
1184 


14121 


nu 
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We  now  annex  to  the  remainder  the  third  period  21,  and 
we  double  the  part  of  the  root  already  found,  78,  and  set 
down  the  result  1  ">(>  as  a  partial  divisor,  and  proceed,  as 
before,  to  divide  14121  by  1560,  and  annex  the  quotient 
9  to  the  root  and  to  the  divisor;  and  multiplying  1569 
by  9  we  set  the  product  under  the  14121 ;  thus  our 
process  in  full  will  be 

62125121(789 

49 


148 


1569 


1325 
1184 


14121 
14121 


780  is  tho  root  required. 

Note. — In  practice,  instead  of  dividing  1825  by  140, 

nana]  t<>  divide  182  by  14,  and  instead  of  dividing 

11121  l.v  1560,  to  divide  1412  by  156.     The  quotient 

obtained  is.  however,  sometimes  too  great,  as  will 

be  seen  in  th.  ample*. 

We  now  give  two  Examples  in  which  the  first  period 

lias  Only  one  figure,  which  must  always  he  the  case  when 

the  proposed  square  has  an  odd  number  of  figures  in  it. 
in..!  the  square  roof  of  L89475285. 
Marking  off  the  figures  by  pairs,  commencing  from 
the  right,  we  have 

17152125  ( 10765 
I 


n 

BO 
18 

m 

-<»  17 

1860 

1744 

1785*2 

IfW 

187025 
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Note.— In  dividing  89  by  20  the  quotient  is  4,  but  if 
we  added  this  to  complete  the  divisor,  it  would  become 
24,  which  being  multiplied  by  4,  would  give  96,  a  num- 
ber larger  than  89. 

To  find  the  square  root  of  89601. 

3196101  ( 199 

1 

296 
261 


23 
889 


3501 
3501 


Note  I. — The  division  of  296  by  20  illustrates  the 
remarks  made  on  the  last  example. 

Note  II. — The  second  remainder,  85,  is  greater  than 
the  divisor,  29,  a  result  not  uncommon  in  this  operation. 

Examples-    (lv) 


Find  the  square  roots  of 

(1)  196. 

(3)  1024. 

(5)  88209. 

(7)  106989. 

(9)  198600. 

(11)  36372Q61. 

(13)  550183936. 

(15)  4124961. 

(17)  82289684. 


(2)  529. 

(4)  5625. 

(6)  119025. 

(8)  751689. 

(10)  697225. 

(12)  22071204. 

(14)  5256260000. 

(16)  546121000000. 

(18)  191810713444. 


124.   To  find  the  square  root  of  a  Decimal  Fraction. 

When  the  given  number  has  an  even  number  of  deci- 
mal places,  we  proceed  to  find  the  square  root  as  if  the 
number  were  an  integer,  and  mark  off  in  the  root  a 
number  of  decimal  places  equal  to  half  the  number  in  th« 
square. 

Thus,  if  the  square  be  a  decimal  of  the  sixth  order, 
the  root  will  be  a  decimal  of  the  third  order, 

For  example,  to  find  the  square  root  of  5-322249. 
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6-  .82122149  ( 2-307 
4  ' 


43 
46 


132 
129 


322 

Since  40  is  not  contained  in  82,  we  annex  an  0  to  the 
or,  ami  also  to  the  root,  and  bring  down  Jim  next 
l,  thus, 

4607  .  82-2 »'.» 

;;-J249 


(2) 

281.9041. 

(3) 

•9025. 

•0685. 

(6) 

•000729. 

(») 

1-0020II1. 

(9) 

44415.5625. 

Examples-    (lvi) 

Find  the  square  roots  of 

ii)     ir.  hi. 
•9601. 

1V.H7  .V 

125.  In  finding  the  square  root  of  a  decimal  fraction 
ireful  to   make  flic  decimal  such,  that  the 
of  its  order  18  an  (  r,  n  niimhcr. 
Thus,    if  \s«    liavc   to    find    llic  square   root  of  -1,  we 

clinic.   BwdMima]  Into  an  eqniyueni  decimal  of  the 

UCOiol,  Joint 7/,  >/./•///... order,  thus.  -III.    4000,  '400000,... 

Tins  il  done   in  order  thai   the  de uinator  of  tho 

e.juivah  nt    fraction   inav  be  ■    perfect   square,  which  is 

the  cane  in  tin 

40        4000  !<><>< 

inn     LOOOO      lOOOOOO  "" 

hut  not  in  the  fractions 

4      400      40000 

m     ioihi     LOOOOO 

AIho,  MinCO  E  in    (he  square  we 

om  figure   m  the  foot,  we  shall    have    to   lake  a 

numher    of   DgQMI    m    tin    decimal    pail    of   thfl    square 

dottble  tho  number  of  decimal  places  we  aro  to  have  in 
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Suppose,  for  example,  we  have  to  find  the  square 
root  of  -144  to  four  places  of  decimals. 

We  must  have  eight  decimal   places  in  the  square, 
thus,  •14400000,  and  we  mark  off  these  and  proceed  as 
in  the  extraction  of  the  root  of  whole  numhers,  the  root 
being  a  decimal  of  foe  fourth  order  :  thus, 
•14140100100  (  -3794  .... 
9 


67 

540 
469 

74!) 

7100 
6741 

7584 

35900 
30336 

5564 
.hote. — The  square  root  of  a  decimal  of  an  odd  older 
is  a  non-terminating  decimal. 

Examples-    0V») 
Extract  to  four  places  of  decimals  the  square  roots  of 
(1)     20.  (2)     30.  (3)     -9.  (4)     -121. 

(5)     -169.  (6)     -016.  (7)     -00064.        (8)     '00121. 

(9)     16245.      (10)     -9.  (11)     -26.  (12)     42-03. 

126.  If  we  have  to  find  the  square  root  of  a  vulgar 
fraction,  we  can  always  by  multiplication  make  the 
denominator  a  perfect  square,  if  it  be  not  already  so, 
multiplying  the  numerator  by  the  same  number. 

"We  then  find  the  square  root  of  the  denominator,  and 
find,  exactly  or  approximately,  the  square  root  of  the 
numerator,  and  make  the  results  respectively  the  de- 
nominator and  numerator  of  a  fraction,  which  is  the 
root  required,  exactly  or  approximately. 


Ex.  (1).  J^_=425  =  -5 
K  '     v  36        v/36        6 

_      ^      I  2  /2X3   _   v 

Ex.  (2).  V  3    "  V  3X3  ~  79 


v/25  =  5 
36  6 
2X3   _   \/6    _   x/6 
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We  can  now  extract  the  square  root  of  6   to,  say, 
three  places  of  decimals,  thus  : 

6-|00|00l00(  2-449 


44 

4 

200 
176 

484 

2400 
1936 

4889 

40400 
44001 

2399 


4- 


2449. 


=  -816. 


(8  8 

Or  we  might  have   reduced   J  to  a  decimal,  thus : 
•666666...,  and  then  have  extracted  the  square  root  of 

thi      <1.  ClIIKll. 


*  V<<S-V£ 


•529 

64"Vti4  : 


23  7 
8  =  8 
1-28 


(4).     To  find  the  square  root  of  rg  _ 
Here  we  can  reduce  the  fraction  to  lower  terms. 

127.  An  Integer  can  always  bo  changed  into  a  per- 
fect multiplying  l»y  a  number  equal  to  or  less 
than  tli.-  proposed  integer. 

I    Mllllpli', 

•beaftd  laAo  i  i"  if'  '-t  •  quart  If  multiplied  l>y  7 
18  is  ohaogod  into  a  porfoct  square  if  multiplied  by  2. 

Examples-  dviii) 
I  in. I  t ho  square  rod    oi* 

ii  m  m 

<«>    till  (•)    ft* 

(10)    mk  mi    nil  (li)    1 1 35 
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and  find  to  four  places  of  decimals  the  square  roots  of 
(13)    i  (14)     M  (15)    Gl 

(i6)  n  (17)  im 

XIV.    Cube  Root. 

128.  When  a  number  is  multiplied  by  itself  twice, 
the  result  is  called  the  Cube  of  the  number.  Thus  27 
is  the  cube  of  8,  aud  21G  is  the  cube  of  G. 

129.  The  Cube  Root  of  a  given  number  is  that 
number,  whose  cube  is  equal  to  the  given  number. 

Thus  the  cube  root  of  313  is  7,  because  the  cube  of  7 
is  843 

The  symbol  1/ ,  placed  before  a  number,  denotes  that 
the  cube  root  of  that  number  is  to  be  taken  :  thus 
yi25  is  read,  "the  cube  root  of  125." 

130.  A  number,  which  has  an  integer  for  its  Cube 
lioot,  is  cahed  a  Perfect  Cum:. 

The  numbers,  less  than  1000,  which  are  perfect  cubes, 
should  be  committed  to  memory:  they  are 

1,  8,  27,  64,  125,  216,  843,  512,  729, 
and  the  cube  roots  of  these  numbers  are  respectively 
1,     2,     3,     4,     5,     6,     7,     8,     9. 

131.  To  find  tjie  Cube  Root  of  a  perfect  cube, 
greater  than  1000,  we  proceed  by  a  rule,  which  we  shall 
now  explain. 

Ex.  (1).  To  find  the  cube  root  of  91125. 
4  91  |  125 


64 


12  6  48QG 

625 

5425 


27125 
27125 


First  divide  the  number  91125  into  two  periods  by  drawing 
a  line  marking  off  three  figures  on  the  rigbt. 

Then  take  the  nearest  perfect  cube  not  greater  tban  91, 
which  is  64,  and  set  down  its  cube  root,  wbicb  is  4,  in  a 
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line  with  91125,  and  some  way  to  the  left.     This  is  the 

first  figure  of  the  root. 
Then  subtract  G4  from  91,  and  to   the  remainder  attach 

the  second  period,  L20. 
Now  place  three  times  the  first  figure  of  the  root,  12,  to 

the  extreme  left,  and  three  times  the  square  of  the  first 

figure  of  the  ropt,  48,  with  two  zeros  annexed  to  it,  just 

on  the  left  of  the  27125. 
Divide  27125  by  4800,  and  set  the  quotient,  5,  midway 

between  12  and  4800.     Then  read  12         5         as  125  ; 

multiply  this  by  6  ;  put  the  result,  025,  under  the  4800 ; 

add  it  to  the  4H00 ;  this  gives  5425;  multiply  this  by  5  ; 

put  the  result,  which  is  '2,11 25,  under  the  first  remainder; 

subtract,  and  as  there  is  no  remainder,  the  process  is 

complete,  and  the  root  is  45. 

Examples-    (lix) 

Find  the  cube  roots  of 

(2)  32768.  (8)  74088. 

(4)     49H"                  (5)  014125.  (6)  202144. 

60804.             (H)  B89017.  ('•»)  614125. 

i  M)    070900.         (11)  60810.  (12)  250047. 

Nr  hike  the  case  in  which  the  cube  root  has 

tlji, .  net  the  cube  root  of  42866101)4. 

7  488  |  001  |  004 

848 


U 


H0 


14700 

s.,,;,;i 

15775 

78875 

K) 

iCHT.M 

078(1004 

LOOM 

1 

671 1 

We  ■operate  t ii»-  it ti in i><  r   108661064  ini<>  three  periods, 

in-!  ruin!  not  greater  than  428, 
B  l<»,  ami  \\<   ■  i  I  dow  i  i, M.l,  which  is  7. 

.  <  1 1  - 1  Mines   to  the 

remainder  661,  tti<  m-«-und  i»n-i. 
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Then  we  set  down  three  times  7,  which  is  21, 
and  three  times  the  square  of  7,  which  is  147,   and   add 
two  zeros  to  it. 

Then  we  divide  85661  hy  14700,  which  gives  the  quotient 
5,  and  this  we  put  down  midway  between  21  and  14700. 

Then  we  multiply  215  by  5,  which  gives  1075  ;  we  add 
this  to  14700;  we  multiply  the  result,  15775,  by  5  ;  and 
subtract  the  product,  78875,  from  85661  ;  and  to  the 
remainder  we  annex  the  third  period,  064. 

We  then  set  down  three  times  75,  which  is  225, 

and  three  times  the  square  of  75,  which  is  16875. 

N.B. — This  last  result  can  be   obtained  by  setting  the 

square  of  5,  the  second  figure  of  the  root,  under  the  second 

divisor,  and  adding  the  three  numbers  coupled   by  the 

bracket. 

We  then  annex  two  zeros,  to  16875  and  repeat  the  process 
explained  above,  to  find  4,  the  third  figure  of  the  cube 
root,  which  is  in  this  case  754. 

Next,  take  the  case  in  which  the  root  h&B  four  figures 
and  find  the  cube  root  of  14832537993, 


72 


735 


2 

14  |  832  |  537  |  993 
8 

4 

1200 
256 1 

6832 

1456  f 
16) 

5824 

5 

172800 
3025} 

1008537 

176425 ! 

25  j 

18007500 
51499 

882125 

7 

126412993 

18058999   120412993 

Hence  the  root  required  is  2457. 

Note.— In  dividing  6832  by  1200  the  quotient  is  5,  but  if 
we  took  this  for  the  second  figure  of  the  root  we  should  find 
that  the  addition  of  5  times  65,  or  825,  to  1200,  would  give 
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1525,  and  this  multiplied  by  5  would  give  7625,  a  number  too 
large  to  be  subtracted  from  6832. 

Examples.  (lx) 

Find  the  cube  roots  o 


(1) 

14706125. 

(2) 

149721291. 

(3) 

28934443. 

(4) 

300763000. 

(5) 

2097152. 

(6) 

5735339. 

(7) 

99252847. 

(«) 

1092727. 

(9) 

16777216. 

(10) 

194104539. 

(11) 

84027072. 

(12) 

130323843. 

(13) 

322828856. 

(14) 

354894912. 

(15) 

700227072. 

(16) 

184217728. 

(17)  122615327232. 

(i»; 

073373097125 

132.   To  extract  the  Cube  Root  of  a  Decimal  Fraction. 

In  order  that  a  Decimal  Fraction  may  be  a  Perfect 

Cube,  it  must -be  of  the  3rd,  6th,  9th order,  the 

Index  of  the  order  being  some  multiple  of  8. 

We  then  proceed  in  the  following  way  : 

Ex.  (2)    To  find  the  cube  root  of  -348. 

~~843~     T_ 

lllllll '"    10 

Ex.  (2)    To  find  the  cube  root  of  089804. 

80804         34 

foooooo     Loo 


V-84T=  «U: 


"   =-84. 


1/  039804=  *J 

Ex.  (8)     To  find  the  cube  root  of  '012812904, 
•/•012812904  -  \l  12812904         284 

V   I  Hill 


i  OKI  II II II 101 II I 


lllllll 


= -284. 


133.  To  extract  the  cube  tori  of  an  integer  or  deoi« 
in;il  expre  non  to  I  particular  place  of  decimals,  wo  must 

take  ////•"  tinns  tin  ii.iiiih,)  of  decimal  places  in  the  ex« 
i       ion. 

'Dm  .,  in  find  the  cube  root  of  1*28  accurately  to  thret 
plaoce  of  decimal  »r<  i  itraci  theonbe  cool  of  1*280000000, 
j 1 1 .- 1 Kiii-'  tin  given  expreision  :i  decimal  of  the  ninth 
order.    In  working  tin   example  ire  And  the  cube  root 
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of  4230000000,  regarded  as  a  whole  number,  and  mark  off 
three  decimal  places  in  the  result. 

134.  The  cube  root  of  a  Vulgar  fraction  may  be  found 
by  taking  the  roots  of  the  numerator  and  denominator, 
or  by  reducing  the  fraction  to  a  decimal  of  the  3rd,  6th, 
9th order,  and  proceeding  as  in  Art.  133. 

Examples-    (lxi). 
Find  the  cube  roots  of 

(1)       -389017        (2)       -048228544        (3)      27054036008 
W    \m        (6)     m        (6)     5tf         (7)     405 A«5  ; 
and  find  to  three  places  of  decimals  the  cube  roots  Ox 

(8)    5  (9)    576  (10)     -121861281 

(11)    15-926972504  (12)  £  (13)    } 

(14)     i  (15)   7|  (16)     8* 

135.  The  fourth  root  of  a  number  is  found  by  taking 
the  square  root  of  the  square  root  of  the  number. 

Thus  ^4096  cs  y/Gi  =  8. 

The  sixth  root  of  a  number  is  found  by  taking  the  cube 
root  of  the  square  root  of  the  number. 

Thus  ^64  =  V8  =  2. 

Examples-    (ixii) 

1'ind  the  fourth  roots  of 

(1)     531441  (2)     4100625  (3)     1575-2961; 

and  the  sixth  roots  of 

(4)     4826809         (5)    24794911296     (6)     282429-536481. 
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XV.   On  English,  Canadian,  and  United  States 
Currencies. 

136-  Having  explained  the  principles  and  processes 
of  Pure  Arithmetic,  we  proceed  to  show  how  they  are 
applied  to  Commercial  affairs. 

Mkasukes  of  Money. 

4  farthings  are  equivalent  to  1  penny, 

LS  pence  are  equivalent  to  .     1  shilling 

'20  shillings  are  equivalent  to   1  pound. 

The  symbol  £  placed  before  or  over  a  number  denotes  pounds, 

a after    shillings, 

d after   Mttee, 

£      8.    <i. 

am  I'M.  5*.  Id.,  or  14.  5.  7  stands  for  fourteen 
poakb,  tone  shillings  and  soven  pence. 

Since  1  farthing  is  one-fourth  of  a  penny, 
8  farthings  are  one-half  of  a  penny, 
8  farthings  are  three-fourths  of  a  penny. 
Henoe  the  symbol  id.  is  placed  for  1  farthing, 

J'' 2  farthings  or  a  halfpenny. 

%d 8  farthings. 

Tin  ymhol  #/.,  pliici'il  utter  ;i  number,  is  sometimes 
osed  bo  denote   farthings:  thus,  Qq,  stands  for  three 

137.  W<  .;,n  ri  i  i  rimpU  quantity,  and  I'M.  5#.  1<1. 
npound  quantity,  beoause  the  former  isexpre    ed 
with  \U   mill,  while  the  latter  is  ox- 

pressed  with  it  fen  ooe  to  thiret  diffi  wni  units. 
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138.  The  unit  in  Canadian  and  United  Stales  cur- 
encies  is  called  a  dollar.  The  tenth  part  of  this  unit 
is  called  a  dime;  the  tenth  part  of  the  dime  is  called  a 
cent;  and  the  tenth  of  the  cent  is  called  a  mill.  We 
ni.i v  conceive  the  unit,  then,  to  be  divided  into  ten 
equal  parts,  each  of  these  parts  into  ten  other  equal 
parts,  and  so  on.  Hence  Canadian  and  United  States 
currencies  are  based  on  fche  Decimal  System  of  Notation, 
and,  therefore,  all  operations  in  these  currencies  are 
performed  by  means  of  the  rules  in  Decimal  Fraoti 
It  is  to  this  circumstance  that  they  owe  their  great 
simplicity. 

TABLE  OF  CANADIAN  AND  UNITED  STATES  COINS. 

CANADIAN   COINS.  UNITED    STATES   COINS. 

Gold.  Gold. 

British    Sovereign,    worth  Double  Eagle,  or... #90 

$4.Ht;:;.  Eagle,    or  $10 

British  Half-Sovereign.  Half    Kagle,  or $5 

Three  Dollar  Piece. 

Quarter  Eagle,  or...  $2^ 

Dollar. 

Silver.  Silver. 

Dollar. 

50-cent  piece  answers  to Half  dollar. 

25-cent  piece  answers  to Quarter  dollar. 

20-cent  piece  (no  longer  coined). 

10-cent  piece  answers  to Dime. 

Nickel. 

5-cent  piece  answers  to 5-cent  piece. 

3-cent  piece. 

Bronze.  Bronze. 

1  cent.  1  cent. 

Mill,  not  coined.  Mill,  not  coined. 

Ex.  (1).     $251,  7  cents,  3  mills. 

=  $(251  +  us  +  T^  +  iTTTTo) 

—  $(251  4-  ToVff  +  x^oicr  +  i (CfOT)) 
=  $(251  +  T&fo) 

—  $  251-073. 
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Ex.  (2).    155-928 

=  $(55  +  ^o"J"T77  +  io3oo) 
=  $(55  H    io%  +  rn*  an) 
=  $  56  +  92  cents  +  3  mills 
=  $  55,  92  cts.  3  mills. 

The  English  gold  coinage  consists  of  -}$  pure  metal  and  of  T'j 
alloy. 

The  gold  and  silver  coinage  of  the  United  States  consists 
of  ,•„  pure  metal  and  -fo  alloy. 

The  silver  coin  in  Canada  and  England  is  f  g  pure  metal  and 
A  copper. 

Gold  and  silver  thus  alloyed  are  called  standard.  The  gold  or 
silver  before  it  is  coined  is  called  bullion. 

The  1-cent  piece  is  made  of  bronze,  and  is  1  inch  in  diameter, 
and  100  of  them  weigh  1  lb.  avoirdupois. 

The  term  carat  is  employed  to  denote  the  fineness  of  gold. 
I',  if.  ctly  pure  gold  is  said  to  be  24  carets  fine  ;  a  mixture  of  18 
parts  pure  gold  and  6  parts  of  some  other  motal,  is  said  to  bo 
18  carats  fine.    This  latter  is  termed  jeweller's  gold. 


REDUCTION  OF  MONEY, 

139.    The  expression  5s.  Id.  stands  for  a   sum    of 
iimney,   which    is  made   up  of  five  shillings  and   seven 

Now,  since  one  shilling  is  equivalent  bo  twelve 
billings  are  equivalent  bo  sixty  pence;  and 
therefore  live  shillings  and  seven  pence  aro  equivalent 
to  sixty-Hoven  pence. 

The  ptoeeee  by  which  we  ohange  she  aompound  ex- 

Si.  .Hioo  5#.  Id.  into  the  equivalent  ni//t]>ln  expression 
i-i. ,  ii  arrangi  «i  thus ; 

t.      ,L 
7 
LI 

07d. 

ribe  the  process  thus:    liv  ohange  theS 
•MUh  n»  by  multiplying  by  12,  and  add  to  the 

HC4. 
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Agaiu,  to  change  the  compound  expression  £4.  Is.  10\d. 
uto  an  equivalent  number  of  farthings,  we  proceed  thus  : 


£      «.       d. 
4.7.  10| 
20 

87s. 
12 

1054rf. 
4 

421fy. 

'irst  we  change  £4  to  shillings  and  add  7s.,  making  87s.  ; 

hen 87s.  to  pence 10d.,  making  1054d. ; 

ben 1054d.  to  farthings 2<j„    making  42l8<y. 

Examples-    (lxiii) 

Reduce  to  farthings 

(1)  8^.;  7|.;  9d.;  ll^rf. 

(2)  2s.  3d.;  5s.  IhL;  12*.  0|<*.;  17s.  7\d. 

(3)  £3.  12s.;  £5  ;  £2.  17s.  6£<I;  £17.  4s.  5$d. 

Beduce  to  pence 

(4)  6s.;  4s.  1(W.;  7s.  Wd.;  8s.  9d.;  13s.  Id. 

(5)  £4  ;  £5.  2s.  Ad.;  £11.  14s.  5U;  £58.  18s.  11(7 

(6)  £174.  10s.;  £482.  15s.  10d.;  £1274.  17s.  9t*. 

140.  Tlie  converse  operation,  by  which  we  express  a 
imple  quantity  in  terms  of  an  equivalent  compound 
uantity,  will  be  host  explained  by  the  following  Ex- 
,niples. 

Ex.  (1).  Nine  farthings  will  be  expressed  as  pence  and 
arthings,  if  wo  divide  9  hy  4  (since  4  farthings  =  1  penny), 
et  down  the  quotient  as  pence,  and  the  remainder  as 
arthings,  thus  :  9  farthings  =  |d.  =  2|<i. 

Ex.  (2).  Again,  33  pence  will  be  expressed  as  shillings 
md  pence, if  we  divide  33  by  12  (since  12  pence  =  1  shilling), 
et  down  the  quotient  as  shillings,  and  the  remainder  as 
>ence,  thus  :  83  pence  —  \%  shillings  =  2s.  9cZ. 

Ex.  (3).     Also,  75  shillings  =  \%  pounds  =  £3.  15s. 


118  COMPOUND    ADDITION. 

Ex.  (4).     To  express  4275639  farthings  '.n  terras  of  £  s.  d. 
farthings. 
4 


12 
20 


4275639 

1068909c*.  and  3  farthings  over. 
8907,5s.  and  9  pence  over. 


£4453      and  15s.  over. 
.-.  4275639  farthings  =  £4453  15s.  9§d. 

These  methods  of  expressing  a  given  sum  of  money 
in  another,  but  equivalent,  form  are  included  in  the 
word  Reduction. 

Examples-  (lxiv) 

RfldoM  to  pence  and  farthings  the  following  numbers 
of  farthings : 

(1)     57.  (2)     173.  (3)     197. 

lit  (luce  to  shillings,  pence  and  farthings  the  following • 
numbers  of  farthings : 

(4)     857.  (5)     479.  (0)     747. 

Reduce  to  £  $.  </.  the  following  numbers  of  farthings  : 

(7)    4288.        (8)    876289.        (9)     642880. 

141.  The  OOpper  coins  in  use  in  Great  Britain  are 
ill.    I';u  thin,",  the  Halfpenny,  and  the  Penny. 

'I'll.-  bIyi  i  ooini  in  use  are  the  Crown,  (5».),  the  Half- 
,  tin   Florin  (2».),  the  Shilling,  the  Six- 
pence  tin-  Pourpenny  piece  (or  Groat),  and  the  Three* 
ptnoj  piece. 

■  I  ooini  in  ii  a  are  the  Sovereign  or  Pound,  and 

thr  li-u  toyereign.    The  Ghiinea  (21*0  :11"'  ""'  I'11"- 
noi  in  ii  r,  but  reference  is  lVe- 
•i\  made  t"  them. 

IMPOUND  ADDITION. 

\\.'  oojn] nd  expreisioni  together,  wo 

follow    tli"    i »i 1 1 1 f - 1 1 •  I <      winch    i.  'ulatc    the   process   of 

!  ion    in    I  hi'    ri,     m|    pure    iiiiiuhi'i'H. 
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Tims,  in  adding  sums  of  money  wo  arrange  them  bo 

that  the  pounds  stand  under  pounds  in  vertical  col- 
umns, shillings  under  shillings,  pence  under  pence,  and 
farthings  under  farthings.  For  example,  if  we  have  to 
add  together  As.  3%d.,  8*.  Sid.,  5s.  4(/.,  and  17a.  !)£</., 
we  arrange  them  thus  : 

8.        ill 

4  .  8* 
8  .  3^ 

5  .  4 
17  .  n 


£1  '  10  •  8$ 
Adding  the  columns  of  farthings,  we  find  its  sum  to 
be  6  farthings,  and  this  being  equivalent  to  1  penny 
and  2  farthings,  we  place  I  under  the  column  of  far- 
things, and  carry  on  1  for  addition  to  the  column  of 
pence. 

The  sum  of  the  column  of  pence,  increased  by  1,  we 
find  to  be  20  pence,  and  this  being  equivalent  to  1  shil- 
ling and  8  pence,  we  place  8  under  the  column  of  pence 
and  carry  on  1   for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  1, 
we  find  to  be  80  shillings,  and  this  being  equivalent  to 
1  pound  and  10  shillings,  we  place  10  under  the  col- 
umns of  shillings,  and  set  down  £1  by  itself  on  the  left 
hand. 

Again,  if  we  have  to  add  together  £26  4».  9$d., 
£32  12s.  7fc*.,  £245  0s.  2d.,  £7  Us.  8±d.,  and  4s.  Bid., 
we  arrange  them  thus  : 


£ 

8. 

d. 

26  . 

4  , 

n 

32  . 

12 

■  7i 

245  . 

0 

.  2 

7  . 

15 

.  8* 

0  . 

4 

•  8f 

£311  .  18  .  0£ 
Adding  the  column  of  farthings,  we  find  its  sum  to  be  9 
farthings,  and  this  being  equivalent  to  2  pence  and  1 
farthing,  we  place  £  under  the  column  of  farthings,  and 
cany  on  2  for  addition  to  the  column  of  pence. 
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The  sum  of  the  column  of  pence,  increased  by  2,  wo 
find  to  be  86  pence,  and  this  being  equivalent  to  8  shil- 
lings, we  place  0  under  the  column  of  pence,  and  carry 
on  three  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  8, 
we  find  to  be  88  shillings,  and  this  being  equivalent  to  1 
pound  and  18  shillings,  we  place  18  under  the  columns 
of  shillings,  and  carry  on  1  for  addition  to  the  columns 
of  pounds. 

The  sum  of  the  columns  of  pounds,  increased  by  1,  we 
find  to  be  811,  which  we  place  under  those  columns, 
and  the  sum  is  complete. 

Examples-  (lxv) 

Perform  the  operation  of  addition  on  the  following 
sums  of  money : 


M      $. 

J. 

*       8. 

d. 

£     t.  d. 

£     a. 

d. 

(1)  8  .  6 

2 

(2)  6.8, 

8 

(8) 

6.8.7 

(4)  7  .  6 

.    8 

4.6, 

,  8 

7.9, 

6 

4.6.8 

6.8 

.  4 

7.9, 

8 

8.4. 

9 

8  .  9  .  10 

9.6 

.  0 

2.4, 

10 

6.6. 

2 

9.7.6 

7.4 

,  11 

4.9. 

,  2 

9.0, 

,4 

4.8.0 
£     s.   d. 

2  .6 

,10 

M     ». 

§. 

£  *. 

d. 

£        8. 

d. 

(6)  8  .  4 

.8* 

(6)  4  .  7 

■  63  (7; 

1  7-8.4} 

(8)  6.2. 

M 

2  .  6 

»t 

6.  8 

■'•<!. 

6.9.2 

6.8. 

S| 

7.6 

•  '■*} 

6  .  2  .  7* 

7.8. 

■»■§ 

|  .  «.»  . 

Si 

H  .7  . 

41 

6.8.9 

8.9. 

i 

4.7. 

1 .  0 

.6| 

7  .  5  .  4* 

6.8, 

8J 

m 

(10) 

(11) 

(12) 

* 

A. 

J 

•.  d. 

M 

».        d. 

jC 

d. 

16, 

10.  4 

M 

.  9.  2 

17 

.  9.  10 

21  .  11  . 

8 

14  . 

8 

18 

.   0.11 

61 

11.4 

87  .  6  . 

9 

8.  I" 

9 

1H 

.6.9 

4.6. 

2 

4'i. 

«.  8 

67 

.  17.  8 

BB 

.  14  .  7 

17  .  17  . 

7 

24 

.19.  a 

21 

.  8.  7 

89  .  18  . 

6 

N 

.16.  8 

98, 

14.  6 

47  .  11  . 

10 
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£ 

8.         d. 

£          8.      A 

£ 

$. 

d. 

(13)  16  . 

8  .  7J 

(14) 

35  .     8 . 9$ 

(15) 

143  . 

17  . 

9* 

78. 

13  .  9^ 

76  .  10  .  4^ 

876  . 

11  . 

2k 

21  . 

17  .  4* 

25  .   a  .  9 

972  . 

9. 

10 

5  . 

8  .  7 

4.    0.7£ 

397  . 

4  . 

3* 

36. 

11  .  4£ 

86  .  12  .  5^ 

674. 

4  . 

10£ 

42. 

8.2£ 
COMP 

0CW 

42  .    5  .  9* 

It  10. 

538. 

N. 

9  . 

6* 

D  SUBTRAC 

143.  The  process  of  subtracting  one  compound 
quantity  from  another  is  founded  on  the  principles  ex- 
plained in  Art.  20,  and  the  following  Example  will  supply 
ill  that  is  necessary  to  make  the  method  clear : 


i 

». 

d. 

From 

27 

.    5 

•2* 

Take 

13  . 

,17. 

4| 

£13.    7  .  9} 

Arranging  the  columns  as  in  addition,  we  reason 
thus  :  we  cannot  take  2  farthings  from  1  farthing,  and 
we  therefore  add  4  farthings  to  the  1  farthing,  making  5 
farthings,  and  taking  2  farthings  from  5  farthings  we 
obtain  as  a  remainder  8  farthings,  which  we  set  down 
under  the  column  of  farthings. 

We  then  add,  by  way  of  compensation,  1  penny  to  the 
4  pence  in  the  lower  line.  We  have  then  to  take  5  pence 
from  2  pence,  and  as  we  cannot  do  this,  we  add  12  pence 
to  the  twopence,  making  14  pence,  and  taking  5  pence 
from  14  pence,  we  obtain  as  a  result  9  pence,  which  we 
place  under  the  column  of  pence. 

We  then  add,  by  way  of  compensation,  1  shilling  to 
the  17  shillings  in  the  lower  line.  We  have  then  to 
take  18  shillings  from  5  shillings,  and  as  we  cannot  do 
this,  we  add  20  shillings  to  the  5  shillings,  making  25 
shillings,  and  taking  18  shillings  from  25  shillings,  wg 
obtain  as  a  result  7  shillings,  which  we  place  under  the 
column  of  shillings. 

Finf.lly,  we  add,  by  way  of  compensation,  1  pound  to 
the  13  pounds,  and  we  take  14  pounds  from  27  pounds, 
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obtaining  as  a  remainder  18  pounds,  which  we  place 
under  the  column  of  pounds. 


Examples-  (Ixvi) 

£      s.      a. 

£ 

8. 

d. 

(1)  From 

58  . 

9  . 

2. 

, 

75  .  9  .  6 

47 

8  . 

8. 

(8) 

58  .  13  .  4 

49  . 

14  . 

5 

(4) 

276  .  17  .  5J 

37 

19 

7i 

(«) 

1247  .  5  .  10| 

124G 

11 

8* 

8000  .  10  .  7  A 

2998 

13  . 

11* 

(7) 

199  .  0  .  i)\ 

198 

19 

10£ 

(8)    , 

,      80609  .  5  .  2J  ,, 

79089 

12 

6* 

(9)    , 

,   44005  .  7  .  9\     ,, 

789(3 

10 

2i 

(10)    , 

,   80704  .0.5 

29484 

0 

6* 

COMPOUND  MULTIPLICATION. 

144.  To  multiply  a  compound  expression,  as 
>'..  by  a  number,  as  9,  is  equivalent  to  taking 
the  sum  of  nine  expressions,  each  equal  to  £'4.  8s.  9$d. 
Instead  of  writing  these  expressions  one  under  the 
Other,  iiinl  finding  tin  ir  sum  by  the  process  of  addition, 
we  obtain  the  mured  result  by  multiplying  each  of 
the  four  quantities,  composing  the  expression,  sepa- 
lrnliiting  the  value  of  each  result  as  in 
additi  i"  down  part  of  those  results  under  the 

several  columns,  and  oajxying  on  part,  as  in  addition, 
thus: 

f  t.  d. 

4    .      8.9} 
9 


JM    .     19    .    »1  • 
The  prooeis  may  be  more  fully  explained  thus: 
9  time*  8  farthings  ■  27  farthings  —  Q\d.:   set  down  $ 
uocUr  ths  column  of  farthing,  and  Barry  on  *'•  to  tlio  ponco. 
9  limM  9  penn       hi  pence,  und  15  pence  addod  given  h? 
I  .  :.. -.        V     .:  /       .  i  ■!    v.  i.  :;  un.li  i   the  column  ..I   pi  nee,  and 
I    '     I 
9  timoa  H  hln,  .  and  7  ahillinga  added 

gifts  7'»  whillin  wn  19  under  the  ooltunn 

•  >{  ibillioffa,  rind  ciiiry  on  'A  |o  lie    | i«Ih. 
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9  times  4  pounds  =  36  pounds,  and  3  pounds  added  gives 
80  pounds,  which  is  set  down  under  the  pounds. 

145.  When  the  multiplier  can  be  split  up  into 
factors,  each  of  which  is  not  greater  than  12,  we  multi- 
ply the  compound  expression  first  by  one  of  the  factors, 
and  then  multiply  the  product  by  another  of  the  factors, 
as  in  the  case  of  Simple  Multiplication. 

Thus  if  we  have  to  multiply  £'12  4*.  7\J.  by  15,  we 
multiply  first  by  5,  and  the  product  by  3,  thus  : 
£       »        d. 
12  .  4  .  7£ 
5 


61  .  3  .  lh  Product  by  5. 
3 

£183  .  it  .  i\   Product  by  15. 
Again,  to  multiply   £17   14s.  9d.  by    180,    we  may 
proceed  thus : 

£      b.     a. 

17  .  14  .  9 

10 


177  .  7  .  6  Product  by  10 
6 


1064 


0  Product  by  60. 
3 


£3192  .  15  .  0  Product  by  180. 


Examples.    (Ixvii) 


Find  the  value  of 


(1) 

(4) 

(7) 

(9) 

(12 

(14) 

(16) 

(18) 

(21) 


4  things  at  7s.  3d.  each.     (2)  5  at  14d.      (3)  6  at  lid. 
7  at  9s.  6d.        (5)     8  at  2s.  4d.       (6)     10  at  2s.  1\d~ 


11  at  £2  Is.  id. 

14  at  17s.  Bd.      (10) 

18  at  17s.  Gd. 

21  at  5s.  lid. 

24  at  £4  7s.  2d. 

27  at  5s.  Hid 

33  at  £1  2s. 


(8)     12  at  £1  4s.  3d. 
15  at  7*.  10',(/.      (11)  16  at  27s. 
(13)     20  at  £5  lis.  Ad. 
(15)     22  at  £5  lis.  4d. 
(17)     25  at  4s.  6d. 
(19)  28  at  2s.  8d.     (20)  30  at  £1  12s. 
(22)     35  at  £1  2s.  U 
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146.  When   the   multiplier  cannot  be  split  up  into 
factors,  we  may  proceed  as  in  the  following  examples : 


Ex.  (I).  To  multiply  £17.  12s.  9£d.  by  79 

i 

9 

10 


£         «.  d. 

17  .  12  .    9£ 


176  .     7  .     8£  Product  by  10. 
7 


1233  .  13  .  11£  Product  by  70. 
Multiplying  first  line  by  9     158  .  14  .  11£  Product  by  9. 

Adding  the  hurt  two  results  £1393  .     8  .  10 $  Product  by  79. 


Ex.  (2).  To  multiply  £d.  17s.  9^d  by  8296. 

d. 

10 


£      s.        a. 
8  .  17  .     9* 


88  .   17  .  11  Product  by  10. 
10 


888  .  19  .     2  Product  by  100. 
10 


8889  .  11   .     8  Product  by  1000. 
8 


MiiCH  .  \r,  .  0  Produotby  B000. 

Multiplying  fttb  tint  by  I      777  .  1H  .  4  „       by    200. 

NI nl 1 1 1 >]>  in--  :tr,|  lu.c  |,v  '.i       :',.-,(>.  I   .  »  M        by      90. 

Multiplying  Ut  lino  by  6         88,  6.  9  „        by        6. 

K18880  .l.i   Product  by  8898. 
147.  Tin  following  i   i  method  by  which  the  process 

i»f  multiplying » ©ompomidqUftntitj  b\  n  nwinlici •^renter 
HlM    I'M  m  I,:.!     boii  M.  .1.        \\.     h||<«]  ||     an  illli  ; 

"  tht  nampli   jn  I    worked.    The   proo«H  is  to 
rfayk  tim»  do  n  rbaJ  <  ipkneiioi]  u  y. 
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2  I  3296 

d.  1648 
29664  the  result  of  multiplying  the  top  line  by  9. 


12      31312 


s.  2609  and  id 
28072 

3290 


TO    ) 

.    [  the  result  of  multiplying  the  top  line  by  17. 


20 


5864,1 


2932  and  Is. 

9888  the  result  of  multiplying  the  top  line  by  3. 


£12820  .  Is.  .  Ad. 

Examples. 

(lxviij) 

Find  tin'  value  of 

(1)  29  things  at  Is.  tt</.  each. 
(3)  47  at  Is.  i\},d. 
(5)  89  at  O.s.  Hd. 
(7)  145  at  £1.  3s.  2d. 
(9)  3210  at  £1.  18s.  «•;./. 
(11)  3684  at  £2.  6s.  9}d. 

(2)  39  at  12s.  0  V. 
(4)  71  at  Is.  Hd. 
(6)  128  at  5*  ftyd 
(H)   2154  at  17.  Is.  3d. 
(10)  2175  at  £2.  15s.  i\d 

COMPOUND  DIVISION. 

148.  The  process  of  dividing  a  compound  quantity 
by  a  number  is  based  upon  the  principles  explained  in 
the  case  of  Simple  Division,  as  will  be  seen  from  the 
following  Examples : 

Ex.  (1).  To  divide  i'18  17s.  \\d.  by  9. 
(  13  .  17  .  1} 

£1  .  10  .  9i  Quotient. 

We  reason  thus  : 

£13  divided  by  9  gives  £1  as  quotient  and  £4  remainder; 
£4  =  80  shillings,  and  17  shillings  added  97  shillings. 
97s.  divided  by  9  gives  10s.  as  quotient  and  7s.  remainder; 
7s.  =  84  pence,  and  1  penny  added  gives  85  pence. 
85d.  divided  by  9  gives  9d.  as  quotient  and  4d.  remainder ; 
id.  =  16  farthings,  and  2  farthings  added  gives  18  farthings. 
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lSq.  divided  by  9  gives  2q.  as  quotient,  and  no  remainder 
Ex.  (2)  To  divide  £51  15s.  5d.  by  35. 

i£  8.      d. 

(551  .  15  .  5 

Tbe  factors  of  85  are    \    . 

(7ll0  .7.1 


£1  .     9.7  Quotient 
Ex.  (8).  To  divide  £53  15*.  8d.  by  112. 
,4    53  .  15  .     8 


The  factors  of  112  are  J  4 

^7 


13  .     8  .  11 


3  .     7  .     2} 


9  .     7i  Quotient. 
Ex.  (4).     Divide  £119232.  Is.  10^d.  by  3465. 

8466)118282  .  1  .  1(")J(£34 
10690 


16382 

13800 

1422 
20 

8405)28441(8<. 
27720 


721 
12 


6466)  8002  (2d. 

L78S 
4 


81 1  'q. 

,'.  the  Quotient  ii  484.  Sa.  2^d 
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I.  Divide 

(1)    £1.  3s.  7£d.  by  3.  (2)     .£39.  7s.  6d.  by  7. 

(3)     £11.  3s.  hd.  by  12.  (4)     £43.  12*.  Hd.  bv  11. 

(6)     £6.  2*.  11A  by  10.  (6)     £22.  11*.  (id.  by  12 

II.  Divide 

(1)     £98.   Us.  9d.  by  54.  (2)     £13.   7s.  9d.  by  63. 

(IS)      L"29.  Ms.  Od.  by  108.       (4)      fir,.   Ks.  by    182. 
(5)     £3.  9s.  4  Jd.  by  45.  (6)     £43.  12s.  8d.  by  44. 

III.  Divide 

(1)  £187.  19s.  2d.  by  145.         (2)  £40.  8s.  4£d.  by  241. 
(3)    £453.  lis.  9\d.  by  365.       (4)  £40669.  2s.  Id.  bV  9652. 
(5)  £93.  Is.  1\d.  by  291.  (6)  £139.  3s.  6d.  by  il7. 

149.  One  quantity  is  contained  in  another  of  the 
same  kind  as  often  as  the  measure  of  the  first  is  con- 
tained in  the  measure  of  the  second,  the  same  unit  of 
measurement  being  taken  in  both  cases. 

Ex.  (1).  How  mauy  times  is  Is.  Id.  contained  in  16s.  3d.  ? 

Is.  Id.  =  13d,;  and  16s.  3d.  ==  195d. 
Now  13  is  contained  15  times  in  195  ; 

.•.  13d.  is  contained  15  times  in  195d. 
Ex.  (2).     How  many   times  is  £4.  3s.  2d.   contained  in 
£87.  6s.  6d.  ? 

£4.  3s.  2d.  =  998d.;  and  £87.  6s.  6d.  =  20958d. 
Now  20958-4-998  =  21  ; 
.-.  £4.  3s.  2d.  is  contained  in  £87.  6s.  6d.  21  times. 

Examples-    (lxx) 

(1)  How  many  times  is  £346.  16s.  contained  in  £34680  ? 

(2)  £5.  lls.4d £122.  9s.  4d.t 

(3)  £1. 12s.  6d £68.  5s.  ? 

(4)  £17.12s.9|d £1393.  8s.  10|  ? 

(5)  Among  how  many  persons  must  £641.   14s.   ll\d.   be 
divided,  so  that  the  share  of  each  may  be  £2.  16s.  6:}d.  ? 

(6)  Divide  £17  into  an  equal  number  of  sovereigns,  half- 
sovereigns,  half-crowns,  shillings,  and  sixpences. 
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FRACTIONAL  MULTIPLICATION  AND 
DIVISJON  OF  MONEY. 

150.  Ex.  (1).  Find  the  value  of  \  of  14s.  8d. 
*  of  14s.  8d.  =  ~ —  =  3s.  8d. ; 
/.  f  of  14s.  8d.  =  3X3-'.  8il.  =  lis 

It  is  immaterial  whether  we  divide  by  4,  and  then 
multiply  the  quotient  by  3,  or  first  multiply  by  8,  and 
then  divide  the  product  by  4,  thus  : 

i  of  14s.  8d.  =  ,xl^g*  =  \4'  ==  lis. 

Ex.  (2).  Find  the  value  of  $  of  $  of  £48.  4*.  0>d. 
§  of  f  of  £43.  4s.  6d.  =  %°.  of  £43.  4s.  6d. 

1  0X*4S  4».  6* 


21 

=  10  x  £2.  Is.  2d.  a  £20.  lis.  8d. 


Ex.  (8)  What  is  the  value  of  2*  of  14s.  9d.  ? 
2j  of  14*.  9d.  m  y  «>f  177(i. 

=  ltxnu  =  30|»*  =  429^.  =  £1. 15s.  9^. 

Note. — To  find  the  value  of  -J  x  2s.  9d.,  wo  extend  the 
ring  of  tin-  sign  x  (as  is  explained  in  Art.  71),  and 

l.  |>I;ht  it   l.y  flu-   word  of. 

Thus  |X2».  dd.  =  i  of  2s.  9rf.  =  ^^  =  Is.  7$d. 

Ex.  (4).  Divido  4s.  2d.  by  ft  : 

4i.  24.  ■+■  ft  =  4s.  2d.  X  I 

=  ft  of  4s.  2d.  =--  8  X  10d.  =  6s.  8d. 

Ex.  (6).  Wrick  LI  8t.  M.  by  2j|  : 

£4  »*.  9ci.  -4-  2|  =  £4  3s.  9d.  ■+■  | 
—  |  of  44  8s.  9rf.  =  ll",'t|ta  £1  lis.  4Jd. 
Examples-    (l*xi) 

I   flu-  YiiliiO  Of 

(2)    ft  «»f  7 
(4)  i  of  3s.  Bd. 
,    f  Iv  in,/.  of  088  16*.  3d. 

I    !       I*r/.  (H)  ,',;;  of  half  I  BTOWBi 

(in)      ;    ,,|    C'.l'.l   I  In. 
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(11)  £00  U.  8d.  -^  I,  (12J  £2  6s.  '.)</.  -M* 

(18)   668  16*.  «-/.-:-  6^9        (14)  686  2s.  9d.  +  4} 

Note. — If  we  have  to  multiply  a  compound  expression  by 
a  mixed  number,  it  is  not  always  necessary  to  turn  the 
mixed  number  into  an  improper  fraction,  as  we  did  in 
Ex.  (3),  but  wo  can  frequently  effect  the  multiplication  more 
neatly  by  multiplying  first  by  the  fractional  part  and  then 
by  the  whole  number,  and  adding  the  two  results. 

Thus,  to  multiply  .£427  12s.  9d.  by  5| 

£  s.  d. 

427  .  12  .     9 


855  .5.6  the  result  of  multiplying  the  top  line  by  2. 


285  .     1  .  10     f. 

2188  .3.9     5. 


£2423  .5.7 


Examples-  (hcxii) 
Multiply 

(1)  £245.  13s.  id.  by  5f.  (2)  £439.  18a.  Sd.  by  7*. 

(3)  £4214.  15s.  2d,  by  6f .  (4)  £8629.  12s.  8d.  by  3f. 

(5)  £7258.  17s.  (id.  by  2$,  (6)  £4372.  19s.  4d.  by  6f. 

XVI.    On  Measures. 

151.  Measures  of  Time. 

1  second  is  written  1  sec,  or  1". 
60  seconds  make  1  minute,  written  1  min.,  or  lm. 
60  minutes  make  1  hour,  written  1  hr.,  or  lh. 
24  hours  make  1  day,  written  1  da.,  or  ld. 
7  days  make  1  week,  written  1  wk. 
In  rough  calculations  a  year  is  taken  to  consist  of  365  days. 
In  rough  calculations  a  month  is  taken  to  consist  of  30  days. 

A  Lunar  Month,  or  the  time  between  two  new  moons, 
is  rather  more  than  29*  days. 

The  12  months  into  which  we  divide  the  year  are 
called  Calendar  Months  ;  they  are  of  variable  length,  for 
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7  of  them  contain  81  days,  4    contain  80  days,  and 
February  has  28  days  (and  in  Leap-year  29). 

The  names  of  the  4  months  which  have  80  days  are 
given  in  the  old  verse : 

Thirty  days  have  September, 

April,  June,  and  November. 
To  find  whether  a  particular  year  is  a  Leap-year,  we 
divide  the  number  of  the  year  by  4  ;  if  no  remainder  be 
left,  the  year  is  Leap-year,  but  to  correct  an  error  in  our 
present  Calendar,  the  centuries  which  are  not  exactly 
divisible  by  400,  as  1900,  2100... are  to  be  taken  as 
common  years,  and  not  as  leap-years. 

Examples-  (lxxiii) 
Reduction. 

(1)  Reduce  6  hr.  17  min.  25  sec.  to  seconds;  17h.  0m.  43s. 
to  seconds. 

(2)  Reduce  8  yr.  148 d.  16  hr.  to  seconds ;  1  yr.  13d.  0 hr. 
I  min.  to  minutes. 

(8)  Reduce  48567  min.  to  days  ;  23567  sec.  to  hours. 
(4)  Reduce  742892  sec.  to  days  ;  174296  sec.  to  weeks. 
(6j  Find  the  number  of  days,  reckoning  from  noon  of  the 
one  to  noon  of  the  other,  between  the  following  days  in  the 

lKt  February  and  29th  May  ;  4th  July  and  2nd  December; 
i:tnuary  ami  I  Mb  October;  2-lth  February  Hid  28rd  June. 
Alao  between  26th  December,  1872,  and  25th  May,  1873. 
Addition, 


••r. 

•la 

lir.        min. 

wk. 

■  lit. 

lir. 

.  87 

(7)    88  • 

18   .    Hi 

(8) 

1 

.  8 

,  16 

17 .  ia 

.  n 

67  . 

18  .  88 

8 

.  6  , 

17 

0       IV 

.  48 

18  . 

17  .   48 

8 

.  6 

8 

1  ' 

88  .    7 

Hi 

.   i 

L8 

n  .  17 

16  . 

5  . 

iU. 

4 

.  8 

.   19 

to 

dr          min 

MX-. 

in 

min. 

1 

I..    (10)    i  i       11 

CI) 

18  . 

1  1 

30 

81 

4  .  243  . 

.        Ill 

22  . 

10  . 

i  • 

1 

7 

III          1    I 

71   . 

11    . 

is 

15 

I  ' 

n.  .  88 

.  47 

84 

IH  . 

68 

,   67 

7  .     H6  . 

Q 

8  .  88 

.      H 

8  . 

88  . 

,   'IH 
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Subtraction. 

Iir.        mill.      nee.                           ila.           Iir.         inin.  wk.       <J».         Iir. 

(12)  7  .  14  .  86       (18)     123  .  1(5  .     4  (14)     4  .  6  .    18 

4  .  19  .  88                    89  .   22  .  17  8  .   C  .   20 


yr.         da.  hr.  yr.        da.  hr.  d».        hr.       min.    »ec. 

(15)  8  .  147  .  14     (16)  4  .  45  .   1(5      (17)  14  .     1  .    0  .  18 
2  .  213  .  17  2  .  78  .   19  8  .  15  .  23  .  27 


(18)  Multiply  13  hr.  14  min.  43  sec.  by  35  ; 

17  hrs.  13  min.  39  sec.  by  43. 

(19)  Divide  15  weeks  5  days  17  hours  2G  min.  by  49  ; 

14  hrs.  50  min.  41  sec.  by  73. 

152.  Measures  of  Length. 

12  inches  make  1  foot,  usually  written  1  ft., 

8  feet 1  yard,  1  yd., 

5.^  yards 1  pole,    1  po., 

40  poles 1  furlong,  1  fur., 

8  furlongs 1  mile,    1  mi., 

3  miles 1  league, 1  lea. 

Hence  1  furlong  =  220  yards,  aud  1  mile  — -  1760  yards. 

Cloth  Mciisuri  g. 


2}  inches  make  1  nail                 4  quarters  make  1  yard, 
4    nails     1  quarter,    |      5  quarters  1  ell. 

Ex.  (1). 
to  inches. 

Reduce  8  mi.  5  fur.  17  po.  4  yd.  1  ft.  3  in 

mi.    fur.    po.     yd.    ti.     in. 
3  .  5  .  17  .  4  .  1  .  3 

8 

29  fur. 

40 

1177  po. 

54 

5884  the  result  of  dividing  1177  by  2. 

5889 


C477i  yd. 
3 


19433',  ft. 
12 


233205  inches. 
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Ex.    (2).  Reduce  47293  yards  to  poles. 

47293  yd.  =  (47293-^5*)  poles. 
=  (47298-=-- V  l)oles- 
=  (47293  x^)  poles. 

We  may  proceed  thus  : 

47293  yards 
2 

11  I  94586  half-yards, 


8598  poles  and  8  half-yards  over. 
.-.  47293  vd.  =  8598  po.  4  yd. 

Examples,    (lxxiv) 

Reduction. 

(1)  Reduce  8  yd.  2  ft.  to  inches  ;  4  mi.  3  fur.  4  po.  to  feet. 

(2)  Reduce  7  mi.  14  po.  3£  yd.  to  inches  ;  27  po.  4£  yd. 
to  inches. 

(8)  Reduce  74825  yd.  to  poles ;  2423694  in.  to  furlongs. 
(4)  Reduce  728964  ft.  to  miles  ;  82976432  in.  to  miles. 

Addition* 

yd.  ft.  in.  mi.  fur.  po. 
(6)   4.2.7     (6)  13  .  4  .  20    (7)  2 

19  .  1  .  9  43  .  8  .  9 

I  .  Ki  M  .  2  ,  18 

88  .   I  .  h  4  .  7  .  82 

86  .  1  .  r.  16  .  8  .  15 

17  .  2  .  4  19  .  5  .  11 


fur. 

po. 

yd. 

2 

.  19 

.  2 

4 

,  26 

.  21 

6 

.  11 

•  8j 

5 

,  28  . 

,   4 

8 

0 

.    1'. 

1 

.  21 

•  l| 

Subtraction, 

ft.         ft.  In.  ml.         fur.        po.  fur.  p0<  yd. 

(8)     184  .  2  .     7  (9)  266  .   it  .  19  (10)     5  .  28  .  1* 

.'.'.•      111  184  .  6  .  24  1   .  27  .  4 


<\\>  Multiply  7  v.l    2  ft.  -.»  m.l.yll;  10  mi.  6  fur.  7  no. 
pa  B  \.i.  i  ii.  i  mi.  B  far.  6  po. 

8J  y.l    l.s 

I  It  B  In.  bj   i  ;  17  m».  B  far,  7  po,  by 
27. 

b  14  ii  it.  B  m.  by  B2;  n  mi  7  far.  7 

i 
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153.  Measures  of  Surface. 

144  square  inches  make  1  square  foot,  written  1  sq.  ft. 

9  square  feet    1  square  yard, 1  sq.  yd. 

30{  square  yards  1  square  pole,  1  sq.  po. 

40  square  poles 1  rood,  1  ro. 

4  roods  1  acre,  1  ac. 

Henge  1  acre  =  4840  square  yards. 
640  acres  =  1  square  mile. 

Land  surveyors  make  use  of  a  Chain  22  yards  in 
length,  divided  into  K>0  equal  parts,  called  Links. 

The  square  <>t  22  is  484,  and  therefore  10  Square 
Chains  make  an  Acre. 

Note. — The  Square  Inch  is  a  square  whose  side  is  an  inch 
in  length. 

Ex.  (1).  How  many  square  inches  are  there  in  8  ac. 
2  ro.  27  po.  27  sq.  yd.  7  sq.  ft.  23  sq.  in.  ? 

ac.     ro.     po.    sq.  yd.  sq.ft.  sq.  in. 
3  .  2  .  27  .  27  .    7  .    23 
4 

14  ro. 
40 

587  po 
30* 


146;{  the  result  of  the  division  of  587  by  4. 
17637 


17783$  sq.  yd. 
9 


160054 

6f  the  result  of  multiplying  \  by  9. 


160060^  sq.  ft. 
144 


640263 
640240 
160060 

108  the  result  ot  multiplying  \  by  144. 


23048771  sq.  in. 
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Ex.  (2).     Reduce  74287  sq.  yards,  to  poles. 

74237  sq.  yd.  =  (74237  -r-  30})  poles 
=  (74237  -*  i^)  poles 
=  (74237  X  -jIj)  poles. 

Wi  may  proceed  thus  : 

74237  yards 
4 


121 


11 
11 


296948  quarter-yards 


26995  and  3  quarter-yards  over 


2454  po.  and  1  parcel  of  11  quarter-yards  over. 

The  remainder  is  (11  +  3)  quarter-yards,  or  14  quarter- 
yards,  or  3i  yd. 

.•.  7 '      "     |.  yd.  =  2454  po.  3\  sq.  yd. 

Examples-    (Ixxv) 
Reduction. 

(1)  Reduce  5  ac.  3  ro.  17  po.  13  sq.  yd.  6  tsq.  ft.  15  sq.  in. 
to  square  inches. 

(2)  EUdQM  7  ac.  15  po.  5  sq.  yd.  3  sq.  ft.  to  square  inches. 

(8)  Reduce  250  acres  to  square  yards,  and  78  sq.  yd.  to 
square  inches. 

(4)  Reduce  6280  sq.  iu.  to  sq.  yd.,  and  15876  sq.  yd.  to 
acres. 

I:,  luce  84729  sq.  yd.  to  polos,  and  562984  sq.  in.  to 

b.|uiuc  pain, 

Addition. 

»r.  M,  It.    M,  In.  M,        ro.         M 

(0)     I,                 ;      (7)     19  '  :  (K)    46  .  2  .   Hi  .  22 

72      i                     27  .  5  .  59  17  .  8  .  14  .  18 

Bi  .  8  .  124  7.1.  89  .  u 

t                                   1  .  72  24  .  2  .   L6  .  L9 

-11  .  8  .    h  96  19  .  0  .  17  .  99 

42  .  9  .    5            66  ,  8  .  4  .  1  .    9  .  16 
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Subtraction. 

ac.        ro.       po.                        sq.  yd.    sq.  ft.    sq.  In.  ac.        ro.        po. 

(9)   57  .  2  .  30   (10)  42  .  8  .  124  (11)  16  .  2  .  0 

29  .  3  .  34       30  .  8  .  139  14  .  3  .  24 


oc.  ro.        po.  sq  yd.    »q.  ft.     sq.  in.  ac.         ro.         po. 

(12)  247  .  1  .  14      (13)    39  .  7  .     12      (14)  245  .  3  .  19 
243  .  3  .  24  82  .  8  .  134  178  .  3  .  28 


(15)  Multiply  5  ac.  3  ro.  24  po.  by  15  ;  17  ac.  2  ro.  13  po. 
by  53. 

(16)  Divide  7  ac.  2  ro.  18  po.  by  21  ;  29  ac.  2  ro.  37  po. 
0y71. 

154.  Measures  of  Solidity 

1728  cubic  inches  make  1  cubic  foot,  written  1  cub.  ft. 
27  cubic  feet      make  1  cubic  yard,  written  1  cub.  yd. 

A  Cube  is  a  solid  figure  contained  by  six  equal  squares. 
Hence  a  cubic  inch  is  a  six-sided  figure,  each  of  whose 
sides  is  a  square  inch.  The  lines  that  form  the  bound- 
aries of  the  sides  are  called  the  Edges  oi  the  Cube. 

Examples-  (lxxvi) 

Reduction. 

(1)  Reduce  7  cub.  yd.  13  cub.  ft.  to  cubic  feet ;  25  cub.  yd. 
5  cub.  ft.  143  cub.  in.  to  cubic  inches;  14  cub.  yd.  1374  cub. 
in.  to  cubic  inches. 

(2)  Reduce  74325  cub.  in.  to  cubic  feet ;  439284  cub.  in. 
to  cubic  yards. 

(3)  Reduce  5\  cub.  yd.  to  cubic  inches  ;  3  cub.  yd.  6^ 
cub.  ft.  to  cubic  inches. 


An 

Idition. 

culi.vd. 

cub.ft. 

cub.in. 

cub.jd. 

cub.ft.  ctil>. in. 

tav;jtt. 

cub.  ft. 

(4)  57 

.  13 

.  572 

(5) 

43  . 

,  7  .  1638 

(6) 

528 

.  10 

.  432 

32  . 

25  . 

493 

26  . 

22  .  472 

237 

.  19 

.  583 

40  . 

19  . 

374 

19  . 

10  .  1384 

764 

.  10 

.  1359 

70  . 

8  . 

587 

45  . 

13  .  427 

440 

.  0  , 

.  1275 

4  . 

26  . 

1249 

26  , 

.  5  .  1280 

729 

.  11 

.  340 

52  . 

14  . 

1324 

83  . 

18  .  275 

852 

.  5  . 

1473 
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Subtraction. 

cnb.vd.  c*.ft.     enbJn.  cub.yd.  cub.ft.      cub.  in.  cub.  yd.   cub.ft.  cub4n. 

(7)  47  .  17  .  543    (8)    247  .  19  .  1274   (9)   527  .     0  .      0 
38  .  23  .  726  239  .  18  .  1368  499  .  19  .  256 

(10)  Multiply  26  cub.  yd.  5  cub.  ft.  49  cub.   in.  by  27  ; 
472  cub.  yd.  17  cub.  ft.  238  cub.  in.  by  53. 

(11)  Divide  78  cub.  yd.   13  cub.  ft.  252  cub.  in.  by  12 ; 
179  <  ul..  yd.  0  cub.  ft.  1416  cub.  in.  by  59. 

156.  Measures  of  Capacity. 

2  pints  make  1  quart,    written  1  qt., 

4  quarts 1  gallon,    Ig&U., 

2  gallons  ....  1  peck,      1  pk., 

4  pecks  1  bushel,   1  bus., 

8  bushels  ...  1  quarter, 1  qr., 

Examples,    (lxxvii) 
Reduction. 

(1)  Reduce  3  pk.  1  gall.  3  pt.  to  pints,  and  214  qr.  8|  bus. 

ts. 
(8)  Reduce  4234  pt.  to  quarters,  and  3047  gall,  to  quarters. 

Addition. 

.ill     'i  1  bus.    pk.    gall.  qr.    bus.    pk. 

1  .  1  (4)    4  .  :;  .  1  (5)    42  .  6 

8  .  2  .  1}  6  .  2  .   H  27  .  7  .  2 

1-  .  8  .  0  1.3.1  84  .  8  .  1 

i  I   .  0  .  1$  4  .  2  .  14  49  .  0  .  2 

'  I  8  .  1   .  (I  12  .  4  .  0 


Subtraction, 

1)MR.    pk.    gall 
7)      8    .    •".    .    0 

1.8.1  B  .  1  20  .  7  .  8 


gall.    qt.    pt.  1)MR.    pk.   gull.  qr.    bus,   pk. 

(8)     fi  .  2  .  0  (7)     8  .  •-•  .  0  (Hi     88  .7.2 


(9)  IfoK  pk.  by  68,  and  15  qr.  2   him. 

1  pk  by  78. 

D    'I-    18  galL  I  pi    l»v  15,  and  848  qr.  0  bus.  1  pk. 

155.  fVlXOHT, 

mil.'   I  pennyweight,  written  1  <iwt. 
unco,  u  1  Ltteo  1  ob. 

and,  written  1  lb. 

[old,    ilver,  and  j<  - 
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Examples-    (honrfil 
Reduction. 

(1)  In  27  ounces  of  gol  1  how  many  Tains  are  there  ? 

(2)  Reduce  7  lb.;  14  lb.  3  oz.;  25  lb.  9  oz.  5  dwt.  to  pen- 
l.v  weights. 

'(3)  Reduce  3  lb.  10  oz.  7  dwt.  5  gr.;  7  lb.  4  oz.    J 7  dwt. 
15  grains  to  grains. 

(4)  Reduce  3145  gr.  to  ounces  ;  42672  gr      i  lb. 

(5)  Reduce  72469  gr.  to  lb.  ;  3246  dwt.  to   •>. 


Addition. 

lb. 
(6)21 

27 

oz. 
.  2 
.  9 

dwt 

,  12 
,  4 

(7; 

oz.  dwt   gr 
1  7  .  13  .  21 
4.6.  19 

(8) 

lb. 
13  . 
12  . 

oz. 

8  . 

,  4  , 

dwt. 
,  6  . 
,  17  . 

gr- 

14 

8 

3 

.  8  . 

,  17 

6  .  17  .  23 

5  . 

,  10 

,  13  . 

0 

14 

.  3  , 

19 

2  .  9  .  5 

42  . 

7  . 

15  . 

21 

7 

.  6  . 

,  8 

8  .  16  .  13 

12  . 

11 

,  19  . 

23 

Subtraction. 

oz. 
(9)6  . 
3  . 

dwt. 
19 
14 

gr- 

.  13 
.  16 

(10) 

lb.   oz.  dwt. 
37  .  8  .  6 
29  .  10  .  13 

(11) 

lb. 
35  . 
34  . 

oz. 

.  9 

11 

dwt. 

.  8  . 
.  15  . 

gr. 
22 
23 

(12)  Multiply  7  lb.  5  oz.  9  dwt.  by  12;  6  lb.  8  oz.  19  dwt. 
ay  21. 

(13)  Multiply  10  oz.  16  dwt.  23  gr.  by  37  ;  3  lb.  7  oz.  10 
dwt.  21  gr.  by  41. 

(14)  Divide  16  lb.  4  oz.  16  dwt.  by  8 ;  7  lb.  10  oz.  17  dwt. 
7  gr.  by  15. 

(15)  Divide  9  oz.  17  dwt.  8  gr.  by  37  ;    15  lb.  8  oz.  9  dwt. 
12  gr.  by  63. 


157. 

.6  drachms 
16  ounces 
14  pounds 
25  pounds 
4  quarters 


Avoirpupois  Weight 


make  I  ounce,  written  1  oz. 

1  pound,  lib. 

1  stone,  1  st. 

1  quarter,  1  qr. 

1  hundredweight  or  cental  .  ...  1  cwt. 

20  hundredweight 1  ton. 

The  pound  Avoirdupois  contains  7000  grains  Troy. 
The  pound  Troy  contains  4760  grains  Troy. 

Note. — In  Great  Britain  28  pounds  make  1  quarter. 
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Examples-  (lxxix) 
Reduction.    • 

(1 )  Reduce  11  cwt.  to  oz. ;  17  lb.  to  dr.  ;  5  tons  to  lb. 

(2)  Reduce  6  tons  7  cwt.  to  oz.  ;  15  tons  2  qr.  to  lb. 

(8)  Reduce  3  cwt.  6^b.  5  oz.  to  dr.  ;  3  tons  15  cwt.  71b.  to  lb. 

(4)  Reduce  4763  oz.  to  cwt. ;  8749  lb.  to  tons, 

(5)  Reduce  7432  oz.  to  cwt. ;  247294  dr.  to  cwt. 

Addition. 


lb. 

oz. 

dr. 

qr.       lb.      oz. 

cwt. 

qr. 

lb. 

(6)      8. 

8  . 

9 

(7)       3  .   16  .     8 

a 

13  . 

2  . 

24 

19  . 

8  . 

6 

4  .    7  .  12 

11  . 

3  . 

5 

7  . 

10  . 

13 

16  .  19  .    5 

id  . 

1  . 

:9 

14  . 

5  . 

7 

8  .  20  .  13 

16  . 

2  . 

9 

8  . 

15  . 

14 

12  .     5  .     9 

17  . 

0  , 

.     7 

Subtraction. 

n». 

oz. 

dr. 

qr.        lb.        oz. 

cwt. 

qr. 

Jb. 

(  9)     16 

.  13 

.      5 

(10)     17  .  13  .     3 

an 

19 

.   1 

.     4 

14 

.   11 

.  19 

14  .  15  .  11 

17 

.  8 

.  18 

tnim     cwt.    c|r.  cwt.    qr.       lb.  tone.    cwt.    qr.      lb. 

(19)     17  .  19  .  1     (13)    16  .0.3     (14)  74  .  15  .  1  .  18 

IB  .  19  .  8  15  .  3  .  96  39  .  16  .  3  .  25 


(15)     Multiply  17  cwt.  23  lb.  14  oz.  by  7;  4  cwt.  17  lb. 

1 16)    Multiply  8  ewi  :5  qr.  B  lb.  by  98;  10  oz.  9  dr.  by  87. 

I     l»i\i.lr  I  1  cwt.  2  qr.  8  lb.  by  12;  32  tous  15  cwt. 

J     IK. 

llH)     Divido   10  cwt.  3  (jr.  9  lb.  by  65;  37  tons  4  cwt. 
.;  qr.  7  lb.  by  17. 

158.  .\i"Tiir.<\i;ir,s'     WEIGHT. 

I.   Miiisimtt  of  Weight. 
-i  mi    iinvko  1  ounce, 
mnko  l  pound. 
The  r  »  some  as  the  grain  Troy 

The  ouaoe  is  the  hhiiio  n     lln-  ounce  Avoirdupois. 

TIih  in  Hi.'  •  d  in  the  British  PhannaeopcBia, 

inn-.'  and  pound  are  taken,  in  prefer* 
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ence  to  the  ounce  and  pound  Troy  of  the  old  table,  be- 
cause the  former  are  used  by  wholesale  dealers  in  drugs 
and  medicines.  In  prescribing,  many  physicians  still 
employ  the  scruple  3,  of  20  ((rains,  and  the  drachm  3, 
of  00  grains. 

159.  2.  Measures  of  Capacity 

60  Minims  make  1  fluid  drachm,  written  fl.  dr., 

8  Fluid  Drachms  1  fluid  ounce,  fl.  oz. 

20  Fluid  Ounces  1  pint,  O, 

8  Pints  1  gallon,  C. 

Note. — O  is  a  contraction  for  Octaous,  or  eighth,  and  C  for 
Cony  km,  a  Roman  liquid  measure. 

The  relation  of  the  measures  of  capacity  to  those  of 
weight  in  these  tables  is  given  by  the  definition 

that  1  Minim  is  the  measure  of  "91  Grain  of  Water. 

The  connection  may  be  better  remembered  by  the  old 
rhyme 

A  Pint  of  Water 

Weighs  a  Pound  and  a  Quarter. 

160.  Multiplication  of  Compound  Quantities  when 
the  multiplier  contains  a  fraction.     (See  page  12b.) 

Examples-  (lxxx.) 

Multiply 

fl)  8  cwt.  2  qr.  12  lb.  by  8|      (2)  0  lb.  5  oz.  4  dr.  by  2| 

,'8)  4  mi.  8  fur.  10  po.  by  18J    (4)  15  yd.  2  ft,  3  in.  by  437 

[5)  87  ac.  3  ro.  8  po.  by  4,-\      (6)  26  ao.  2  ro.  15  po.  by  29| 

(7)  27  sq.  yd.  7  sq.  ft.  86  sq,  in.  by  2f 

161.  Division  of  Compound  Quantities  when  tho 
divisor  contains  a  fraction.     (See  page  128.) 

Examples-  (lxxxi) 
Divide 

(1)  5  cwt.  2  qr.  11  lb.  by  2£       (2)  7  lb.  4  oz.  14  dr.  by  11J 
(3)  7  mi.  2  fur.  12  po.  by  4,*,     (4)  17  yd.  1  ft.  3  in.  by  5* 
(5)  25  ac.  2  ro.  12  po.  by  4?       (6)  14  ac.  3  ro.  8  po.  by  83 
(7)  107  sq.  vd.  4  sq.  ft.  132  sq.  in.  by  18] 
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162.       XVII.  Fractional  Measures. 

Ex.  (1).  How  many  shillings  and  pence  are  there  in 
j  of  a  pound  ? 

§  of  a  pound  =  §  of  20  shillings. 
=  H*J  shillings. 

=  lis.  6d. 
Ex.  (2).  Find  the  value  of  \  of  £15.  5s.  8d. 
■       »  of  £1Z.  fa  8d.  =  3  times  *  of  £15.  5s.  8(/. 
=  3  times  M.  3s.  8d. 
=  £6.  lis. 


Ol thus 


15  .     5.8 
3 


45  .  17  .  0 


£6  .  11  .  0 
Ex.  (8j.  Find  the  value  of  2}  of  ^  of  5  acres. 
S|  <>f  ^  of  5  acres  =  \l  of  2:V  °f  5  acres. 
=  "  x   :t  of  5  acres. 
=|  of  5  ac. 
sy  Etc. 
=i  no.  8  ro.  20  po. 

Examples-    (lxxxii) 
I'ukI  tin  value  of  the  following  : 

.  i  -  i  ;     oJ  92.  I0i.;  |  of  V6.  in*.  5d. 
|  of  ■  niiln  ;  ,%  of  nn  ucro  ;  j  of  a  cwi. 

I    to.  Bet.  ;  ;;^  of  biilf-a-guinoft ;  5  of  3$  of  a 

(4)  1  of  »  of  l,»g  of  lg  of  2470  guic?aB;  $  of  *  of  U 
•  n*. 

of  1 1  H  ofu  +  a  of  ic...  i-/. 
•,  of  fi   I  a  -uiiioi  . 

(7)  i  of  5  oc.  8  ro.  -J-  |  of  7  M.  ^  r<>.  SO  po.  +  J  of  8  ro   15 

(M)  ,«g  of  a  year  -f  »%  of  a  week  -f  .    "'  ;UI  ''our 
,",  «.fiii  nil'  {  1  ol  a  ftarioag  1     of  1  .;o(l. 
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(10)  f  of  2  cwt.  3  qr.  +  ?  of  5  cwt.  3  qr.  14  lb.  +  J  of  7 A  lb. 

163.  The  following   are  examples   of  an   operation 
winch  is  the  converse  of  that  just  explained. 
Ex.  (1).  Express  14.s.  Id.  as  the  fraction  of  i'5. 
14s.  Id.  =  176d.,  and  i'5  =  1200i. 
Now  Id.  =  l4'uo  of  1200(i.; 
.-.  175i/.  is-rWt,  ofiaOOd 
Hence  the  fraction  required  is  AVa.  or  *Vc>  or  *V 
Ex.  (2).  Express  6  lb.  5  oz.  avoird.  as  the  fraction  of  3  lb. 
12  oz. 

6  lb.  5  oz.  =  101  oz.,  and  3  lb.  12  oz.  =  60  oz.; 

.*.  the  fraction  required  is  ^-^. 
Ex.  (3).  Express  f  of  5s.  9d.  as  the  fraction  of  4s.  Id. 
5s.  9d.  =  md.,  and  4*.  Id.  =  55(i. 

.-.  5s.  9.  is  |S  of  4s.  7(i. 

.-.  $  of  5s.  9d.  is  f  of  U  of  4s.  7ti. 

.'.  the  fraction  required  is  *'  x  ca  or  J  J. 

Ex.  (4).  Express  ?  of  2)  of  5  ac.  3  ro.  as  the  fraction  of  f 
of  14  ac.  2  ro. 

5  ac.  3  ro.  =  23  rods,  and  14  ac.  4  ro.  =  58  roods ; 
\  fraction  required  is  (?  of  U  of  23)-i-(|  of  58); 

or3x,4x2:ix5,orLx"  or  «. 

7X8X3X58  88  *T 

Note. — There  are  several  modes  of  demanding  the 
operation  explained  in  the  foregoing  examples.  Thus 
the  demand 

Express  S  shillings  as  the  fraction  of  6  shillings,  may 
be  put  in  the  following  terms  : 

(1)  Reduce  3  shillings  to  the  fraction  of  6  shillings : 

(2)  What  part  of  6  shillings  is  3  shillings  ? 

(3)  What  fraction  of  6  shillings  is  3  shillings  ? 

(4)  If  0  shillings  be  the  unit,  what  is  the  measure  of  3 
shillings  ? 

Examples  (lxxxiii) 

(1)  Express  lfd.  as  the  fraction  of  6s.  8.M. 

(2)  Express  £10.  5.-\  4d.  as  the  fraction  of  £11.  6s.  5d. 

(3)  Express  5s.  6rf.  as  the  traction  of  a  guinea. 

(4)  Reduce  9s.  lOhd.  to  the  fraction  of  13s.  2\d. 

(o)     Reduce  2  days  3  hrs.  5  niin.  to  the  fraction  of  a  week. 
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Reduce  2  roods  20  poles  to  the  fraction  of  an  acre. 
(7 1     What  fraction  is  8  lb.  1  oz.  19  dwt.  9  gr.    of  13  lb 
7  oz.  5  dwt.  15  gr.  ? 

(8)  What  part  of  2  qr.  10  lb.  7  oz.  9  dr.  is  1  qr.  7  oz. 
18  dr.  ? 

(9)  What  fraction  of  4  lb.  1  oz.  8  dwt.  15  gr.  is  1  lb.  1  oz. 
!»  .I \vt .  1.1  grains.  ? 

(10)  If  the  unit  of  measurement  be  2£  yd.,  what  is  the 
measure  of  2.^  ft.  ? 

(11)  If  the  unit  of  measurement  be  5  inches,  what  is  the 
measure  of  _£-  of  a  mile.  ? 

(12)  What  fraction  of  2  ac.  37  po.  is  3  ac.  2  ro.  1  po.  ? 

XVIII.   Decimal  Measures. 

164.  Reduction  of  Decimals. 

.  (1).  How  many  shillings  and  pence  are  tliere  in 
of  a  pound  ? 

•875  of  £1  =(-375  X  20)s. 
=  7-5s. 
and  -Sofia.  =  (-5  x  L2)d. 

w. 

.    .-.  -375  of  11     7*.  8d. 
The  operation  is  performed  more  briefly  thus  : 
t 
•878 
SO 


s.  7-500 
12 


(1.6*000 

I'm.l  the  v.,liir  of  8*16876  of  81. 
L6876 

20 


1  • 


./.  I ■; mi 

i 


ooooo 

1',/ 
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Ex.  (8).  Find  the  value  of  -4250  of  125.  8rf. 
•4256  of  12*.  tid.  =  -4256  of  152c/.  =  (-4256  X  UM)d. 
•4256 
152 

8512 
21280 
425G 
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64-65)12 
•\  Value  required  is  64-6912J. 
Ex.  (4).  Multiply  27  ac.  8  ro.  14  po.  by  -285. 


27 
4 


ro. 
I 


po. 
14 


111  ro. 

40 

4454  po. 
•235 


22270 
13362 
8908 


40  1046-690 

26  .  6-69  po. 


ac.  6  .  2  ro.  6-69  po. 
Ex.  (5).  Find  the  value  of  -25  of  £1. 
•25  of  £1  =  2-~L  of  £1  = 
Or  thus : 


of  £1  =  Vo's.  =  5s.  1  \<L 


£•2506  . 

20 

s.  5-1111   . 
12 


d   1-3333 
Value  required  is  5s.  1  \d. 
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Examples-    (lxxxiv) 


Find  the  value  of 
(1)    -625  of  £1. 


(3) 
(«J 

(7) 
(9) 

(11) 
(18) 
(16) 
(16) 
(17) 


£•009765. 

•046875  of  1  lb.  avoir. 

•425  of  3s.  Ad. 

•83  of  5s. 
•SSafSqr.  14  1b. 

21372  of  2  tons  5  cwt. 


(2)  £15-275. 

(4)  -9375  of  a  cwt. 

(6)  2-003125  of  £8. 

(8)  2-46875  of  £1  3s. 

(10)  4-13  of  12s.  3d. 

(12)  2-125  of  8i  guineas. 

(14)  5-247  of  £5.  2s.  Gd. 


•45  of  £3.  10s.+-75  of  4s.  8J.+3-245  of  3s.  Ad. 

•7  of  £1+8  of  7s.  Gd.  -  2-45  of  Is.  Sd. 

•L'85714  of  £3.  8s.  + -142857  of  £3.  17s. -f -34  of  16s.  6a. 


165.  The  following  examples  illustrate  the  operation, 
which  is  the  converse  of  that  already  explained. 

Bt<  (1).  Express  5s.  Gd.  as  the  decimal  of  £1. 
6s.  Gd.  =  66d.,  and  £1  =  240d.; 
.\5s.  6d.-,£&of£l. 
Now-  2<&  =  ft  =  -275; 

.-.5s.  6d.  =  -275of£l. 
Or,  more  briefly,  thus : 

12     60    d. 

20 


5-5    a. 

•275  £. 

Wlicrr.  irt  Bnt  express  ('../.  aa  the  docinaal  of  a  shilling, 
',  mill  thou  express  5  5s.  as  the  decimal  of  a  pound,  t.  e. 
•276. 

Ex.  ran  £7.  16*.  in>d.  as  the  decimal  of  £1. 


4 
1 1 

90 


10-8 


15*970 

£     7  79875 
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Ex.  (3).     Express    £3.    5*.    9<i.    as   the  decimal  of 
£5.  7s.  Gd. 


Now 


3.5.9 

20 

5  .  7  .  C 

20 

65 
12 

'89 

107 
12 

1290 

xYft  =  tt*- 

£3.  5s.  6rf.  is 

2C,  3 

fill    . 

-    fill... 

of  £5.  7*.  Gd. 

Ex.  (4)  Express  §  of  5s.  9$d.  as  the  decimal  of  § 
of  6.s.  2d. 

5s  9%d.  =  277?. ;  and  6s.  2d.  =  296g. 
X  277 


5  of  5s.  d\d.  is 


Now 


f_X_277 
X  296 


x  aw 

2  X  '.'  7  7  X  5  13N5 

a  x  3  X  9  9  i  =133a 
Examples-  (lxxxv) 


of  ?  of  6s.  2d. 


=  1039. 


(1)  Express  fi  cwt.  2  qr.  7  lb.  as  the  decimal  of  a  ton. 

(2)  Express  12  grains  as  the  decimal  of  a  lb.  troy. 

(3)  What  decimal  of  10  guineas  is  £1.  19s.  4$d.  ? 

(4)  Express  §  of  14s.  4d.  as  the  decimal  of  £1. 

(5)  Reduce  3*45  of  half  a  guinea  to  the  decimal  of  2s.  Gd. 

(6)  Express  j|  of  2  qr.  14  lb.  as  the  decimal  of  a  cwt. 

(7)  Express  4}  of  7  oz.  4  dwt.  as  the  decimal  of  a  pound 
troy. 

(8)  Reduce  8 }  of  1 J  of  5  cwt.  2  qr.  21  lb.  to  the  decimal 
of  a  ton. 

(9)  What  decimal  of  a  pound  troy  is  %  of  a  dwt.  ? 

(10)  Reduce  3$  guineas  to  the  decimal  of  £2  15s. 

(11)  Reduce  2s.  0YZ.  to  the  decimal  of  T53  of  £1. 

(12)  Express  18s.  4§d.  as  the  decimal  of  £1000. 

(13)  Reduce  £24-25  +  3.4125s.  +  9-25d.   to   the   decimal 
of  £10. 

(14)  Express  "48  of  8s.  3c/.  as  the  decimal  of  -oi  of  £9. 

(15)  Express  -04*  of  £2.  5s.  -f-  23  of  3s.  9d.  as  the  decimal 
of  -245  of  £4.  3.  3d. 
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BXAMINA  TION  P. I  PEIlS. 
I.     Measures  of  Time. 

(1)  A  sidereal  day  is  less  than  a  solar  day  by  3  minutes  5G 
seconds  ;  in  bow  many  days  will  the  difference  amount  to 
24  hoe 

(2)  If  Sirius,  one  of  the  brightest  of  the  fixed  stars,  which 
16  probably  592200  times  farther  from  the  earth  than  the 
sun,  were  suddenly  extinguished,  for  how  long  would  it 
appear  to  shine  to  the  inhabitants  of  the  earth,  supposing 
the  sun's  mean  distance  from  the  earth  to  be  91713000 
miles,  and  that  light  from  the  sun  reaches  the  earth  in  8  min. 
18  sec.  t 

(3)  The  exact  length  of  the  year  being  365  days  5  hrs48 
min.  49*7  sec,  and  computing  time  as  at  present,  find  the 
error  in  12000  yi 

(4)  The  Qlohi  newspaper  of  Monday,  18th  June,  1877, 
bears  the  number  8505.  Supposing  the  paper  to  have  been 
published  every  vyeek  day  without  intermission,  and  nuni- 
bered  OOnaeoutlvely,  give  the  day   of  the   week,  month,  and 

wli.  n  No.  1  was  published. 

(5)  Thom  was  a  full  moon  on  dune  36,  1858,  at  '.•  lirs.  \'.'< 
mm.  a.m.     The  interval  between   successive  full   moons  has 

in  en  on  the  average  29  days  12  hrs.  47  min.  BO  sec.  ; 
bow  many  full  moons  happened  until  December  :; I,  L878, 
and  when  did  the  last  take  place  within  that  period  ? 

II.     Measures  of  Length. 

I  mi.  7  fur.  39  per.  5  yds  1  ft.  9  in    to  inches, 
bow  thai  the  work  is  correct  by  changing  it  to  miles, 
Ac. 

The  fore  wheel  of  a  carriage,  which  is  I  I  ft.  incircuin- 
7IH  revolutions  more  than  the  hind  one  in 
|    find  the  circumference  of  the  hind  wheel. 

nn,  which  |  the  uniform  rale  of  <'><'>  ft.  a 

foronto  for  Montreal  at  6.25  a.m. ;  when  will 

H  mtreal,  tl  mile         \i  what 

* I'.nii.  al  will  ii  meet   a   train  which  L< 

9  a.m.,  and  trav.  L  one  third  I 
than  it  doOK? 

nophon  with  the  ftrmj  ol 

. -ach  m'.i:; 
e  avi  rag<    length  ol  a  daj  '■  maroh  m  miles 
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(5)  TTow  many  strokes  of  his  legs  must  a  person  on  a 
bicycle  give  in  going  26  miles,  supposing  eaoh  wheel  to  have 
a  circumference  of  3|  yards,  and  that  2  strokes  turn  the 
wheel  once  round.  ? 

III.  MeABUBBB   of    Snti'At'K. 

(1)  If  the  magnitude  of  the  lineal  unit  be  given,  what  are 
the  corresponding  units  of  area  and  volume?     Exemplify, 

when  the  lineal  unit  is  12  inches. 

(2)  If  a  halfpenny  piece  be  owe  inch  in  diameter  how 
many  can  he  laid  in  rows  touching  each  other  on  a  table 
which  is  7  feet  0  inches  long  and  3  feet  4  inches  wide ;  and 
what  is  their  amount  ? 

(3)  Divide  17ac.  2r.  38per.  19yds.  7ft.  45in.  among  A,  B, 
and  0,  giving  to  B  as  much  again  as  to  A  and  to  C  3  of  what 
A  and  B  got. 

(4)  If  68  bales  of  linen  contain  67018  yards,  and  each  bale 
contains  34  pieces,  and  each  piece  the  same  Dumber  of  yards 
how  many  yards  are  there  in  each  piece? 

(5)  If  the  pressure  of  the  atmosphere  at  the  surface  of  the 
earth,  when  the  barometer  stands  at  oO  inches,  be  1  ;">  lbs.  on 
the  square  inch,  what  is  the  pressure  in  pounds  on  the 
surface  of  the  human  body,  supposing  it  to  be  15  square 
feet?  What  would  be  the  difference  of  the  pressure  when 
the  barometer  stands  at  29  inches? 

IV.  Measures  of  Capacity. 

(1)  What  will  2  bushels  3  pecks  3  quarts  of  strawberries 
amount  to  at  12}  cents  per  quart  ? 

(2)  A  laborer  dug  130  rods  1  yards  24  feet  of  ditching  at 
$2j  per  rod,  for  which  he  is  to  take  $100  in  cash,  and  wheat 
at  87 h  cents  per  bushel.  To  what  quantity  of  wheat  will  he 
bo  entitled  ? 

(8)  A  grocer  exchanged  20  gal.  3  qt.  1  pt.  of  brandy,  at 
4;>  |  cents  per  gallon,  for  rye  at  Bl  |  cents  per  bushel.  What 
quantity  of  rye  did  ho  thus  attain  ? 

(4)  I  wish  to  put  111  bu.  2  pk.  4  qt.  of  grain  into  bags 
that  shall  contain  2  bu.  1  pk.  4  qt.  each ;  how  many  bags 
will  be  required  ? 

(5)  A  farmer  had  a  field  of  corn,  consisting  of  129  rows, 
and  each  row  contained  95  hills,  and  each  hill  had  on  an 
average  4A  ears  of  corn  ;  if  it  takes  8  oars  of  corn  to  make  a 
quart,  what  is  the  produce  of  the  field  worth  at  45  cents  per 
bubhel  I 
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V.     Measuees  of  Weight. 


(1)  If  John  buy,  by  Avoirdupois  weight,  12  lb.  of  opraru 
at  37£  ceuts.  per  ouuce,  and  sell  by  Troy  weight  at  40  cents 
per  ounce,  should  he  gain  or  lose  by  so  doing,  and  how 
much.  ? 

(2)  A  person  purchases  goods  at  the  rate  of  $1.80  per 
pound  'l'my  weight,  and  sells  them  again   by  Avoirdupois 

;  ;  :it  what  rate  must  he  sell  per  ounce  so  as  exactly  to 
reimburse  himself.  ? 

(8)  By  multiplying  a  certain  weight  by  a  whole  number 
the  result  is  8  lbs.  20  grains  Avoirdupois  weight,  and  by 
multiplying  the  same  weight  by  another  whole  number  the 
result  is  8  lbs.  11  oz.  16  dwts.  16  grs.     Find  the  weight. 

(4)  A  row  of  cent-pieces  is  laid  from  Toronto  to  Hamilton. 
Find  their  weight,  the  distance  being  39  miles  1  fur.  1  per. 
and  0  in. 

Kind  the  value  of  500  times  the  difference  between  an 
eighty  fourth  part  of  2J  cwt.  and  a  thirtieth  part  of  1  cwt. 
0  .p.  B  11'.  (28  Ihs.  to  the  quarter.) 

XIX.    Practice- 

166.  Pi  tlir  name  given  to  a  method   by 

which  we  And  thr  cost  of  an;  number  of  articles  of  the 

kind  wlnn  thr  price  of  one  is  given,  or  the  cost  of 

any  quantity  of  goods  of  mixed  denominations,  when  the 

cost  o  ■  unit  of  any  denomination  is  given. 

I.     Sniri.i.   Practice. 

Win  li  tin  articles  are  of  the  tarn*  kind  or  dOnOmi- 
liatllMI. 

I  have  to  find  the  cost  of  2178 

artiel<  tch, 

Knowing  that  8s.  \d.  Efa  part  of  81,  I  reason. 

tin-  articles  had  cost  t'l  each,  the  total  cost 

would  havs  boss  BS476  ; 

.-.  as  thoy  eoit  .  I  will  be  -ta*07" ,  or  641 1 

Thr  prOdSff  may  I"     '•  ntli-n  thus  : 
8#.  id.  in  J  of  i.'li"2l7H  I  the  articles  at  .i'l  each. 

i  i  'icIob  at  3«.  ■!</.  eaoh. 


PRACTICE. 
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Ex.  (2).  Find  the  cost  of  2897  articles  at  £2.  12s.  9d. 
each. 

£        s.      d. 

£2  is  2  X  il    2897  .0.0  ==  cost  £1  each. 


10s.  is  L  of  i'l 
2s.  is  I  of  10s. 
8d.  is  |  of  2a. 
Id.  is  |  of  Bd. 


5794 

00 

o  —  .. 

....£2 

1448 

10 

0  =  .. 

....10s.  ... 

289 

14 

o  —  .. 

,...2s 

9G 

11 

4—  .. 

....Sd 

12 

1 

6 

..Id 

£7640  .  1G  .  9  =  costat£2.12s.9d.  each 
Note. — A  shorter  method  would  be  to  take  the  pai'ts 
thus  : 

10s.  =  |  of  £1 ;  2s.  Gd.  =  J  of  10s. ;  Sd.  =  ^  of  2s.  Gd. 
Ex.  (3).  Find  the  cost  of  425  articles  at  £2.  18s.  4d. 
each. 

Since  £2.  18s.  4d.  is  the  difference  between  £3  and 
1*.  8(/.  (which  is  ^  of  £1),  the  shortest  course  is  to  find 
the  cost  at  £8  each,  and  to  subtract  from  it  the  cost  at 
Is.  8(7.  each,  thus  : 

£        s.     d. 
£3  is  3x£l  425  .     0.0  =  cost  at  £1  each. 


Is.  Bd.  is  T>5  of  £1 


1275  .0.0 
35  .     8.4 


.£3 

.Is.  Sd.  each. 


£1239  .11.8=  cost  at  £2  18s.  4 d.  each. 
Ex.   (4).  A  bankrupt  pays  Gs.   7.W.  in  the  pound: 
what  is  the  dividend  on  a  debt  of  £862.   15s.  ? 
£        s.     d. 
5s.  is  i  of  £1      302  .15.0       =  amount  of  debt. 


Is.  is  £  of  5s. 

Gd.  is  £  of  Is. 

l|d.  is|ofGt/. 


90  .  13  .  9         =  amount  at  5s.  in  the  £. 
18  .     2  .  9         =  U 

9.1.4-5      = Gd 

2.5.  4125= lid 


£120  .     3  .  2-625  =  amount  at  6s.  l\d.  in  £. 
Note.— Shorter  thus  :  4s.  =  \  of  £1;  2s.  Gd.  =  £  of  £1  ; 
l^d.  =  ^  of  2s.  6(7. 

Ex.  (5).  Find  the  cost  of 784^  articles  at  £2.  12s.  lOd. 

each. 
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Tbe  cost  at  £1  each  is  £784.  10s. 

784  .  10  .  0  ==  cost  at  £1  each. 
2 


10s.  is  i  of  £1 
2s.  is  J  of  10s. 
lOd.  is  r1,  of  10s. 


1569  .     0  .  0= £2  each. 

392  .     5  .  0= 10s 

78  .     9  .  0= 2s 

32  .  13  .  9  = 10c? 


£2072  .     7  .  9  =  cost  at  £2.  12s.  10c/.  each. 
167.  The  fractious  of  a  Unit,  which  have  for  their 
numerator  Unity,  are  called  Aliquot  Parts  of  the  unit. 
Thus  5*.,  being  J  of  £1,  is  an  aliquot  part  of  a  pound  ; 
and  5  lb.  being  !  of  1  qr.,  is  an  aliquot  part  of  a  quarter. 
Examples-  dxxxv>) 
Find  the  cost  of  the  following  articles  : 
(1)     4881    nt   L'l.  17s.  :',;,/.       (2)     2175  at  £2.  15s.  4*d. 
88J  nt  81. 7«.  Ij  l         (4)     4276  at  £12.  lis.  Sfft. 
5788    at  £14.  9s.  ii.'../.       (6)     3689?  at  £16.  12*.  <),/. 
7488    at  £22.  13s.  Ud. 

Whet  is  tlic  dividend  on  £4234.  10s.  at  5s.  M.  in  the  £? 
\\  luit  is  the  dividend  on  £4975  at  8a,  -\},,i.  in  the  £? 
What  is  the  dividend  on  £3729.  18s.  Gd.  at  7s.  §\d.  in 
the£? 

II.     Compound  Practice. 

,  (1).     When  we  have  to  find  the  cost  of  aqunntity 

of  goods  of  mixed  denomination  (as  14  cwt.  B  qr.  17  lb.), 

thee  "Ir  unit  of  one  of  tin'  denominations  being 

giveiMiis  88.  7.«  <;</.  per  cwt.  of  112  lbs.)  we  proceed  thus : 

.s.         ./. 


(10) 


14  cwt.  in  14  X  1  cwt. 


1 1  ewi 

nil.,  ii  i  ..f  I  qr. 
81b  \»i  of  14  lb. 

l  ii,  k  \ci 


:t 


=  cost  of  1  cw* 


0  .  15  .     it 
7 


5 

L8 
18 

H 
1 


' 


0    =  cost  of  14  owt. 

9    = 2  qr. 

I  qr. 

r,\        n  ii,. 

21J       :>\U. 

7;|       I  II.. 

lOffaa  est  .,i  I  lowt.8qr.17lb. 
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Ex.  2.     What  is  the  rent  of  12  ac.  8  ro.  2(J 
US.  5s.  an  acre  ? 

S.  s.       d 

12  ac.  is  12  X  1  ac.      3  .  5  .     0        =  the  rent  of  1  acre. 


2  ro.  is  y  of  1  ac. 
1  ro.  is  \  of  2  ro. 


1  ro.  is  \  ... 
20  po.  is  \  of  1  ro, 

5  po.  is  }  of  20  po. 
1  po.  is  \  of  5  po. 


9 

o  . 

0        —  

1 

12  . 

6       — 

2ro. 

16  . 

3        =  

8. 

1-5     —  

20  po 

2. 

... 

£41.  19.     3-75  =  therentofl2a.3r.26p. 

Note. — When  the  divisor  is  any  number  less  than  12 
(except  7)  it  is  desirable  to  employ  decimals,  instead  of 
vulgar  fractions,  to  express  the  result  of  the  division 
after  the  line  of  pence. 

Examples-    (lxxxvii) 

(1)  5  ao.  3ro.  4  po.  \\  yd.  at  £10  per  rood. 

(2)  12  cwt.  3  qr.  22  lb.  12  oz.  at  £3.  18s.  2d.  per  cwt. 
.   (3)  10  ac.  3  ro.  26  po.  at  £2.  18s.  I0fd.  per  acre. 

(4)  6  tons  12  cwt.  8  qr.  10. Hb.  at  £3.  14s.  8 fat.  per  cwt. 

(5)  03  cwt.  3  qr.  17$  lb.  at  12  guineas  per  cwt. 

(6)  29  ac.  3  ro.  5  po.  at  100  guineas  per  acre. 

(7)  16  oz.  6  dwt.  20  gr.  at  £3.  17s.  Gd.  per  oz. 

(8)  25  ac.  1  ro.  10  po.  at  £42.  2s.  4d.  per  acre. 

(9)  13.  cwt.  3  qr.  17  lb.  at  £2%  8*.  per  cwt. 
(10)  319  cwt.  3  qr.  16  lb.  at  £2.  12s.  Gd.  per  cwt. 

Invoices  and  Accounts. 

168.  An  Invoice  is  a  statement  in  detail,  sent  by  a 
Seller  to  the  Buyer  at  the  time  the  goods  are  delivered 
to  the  Buyer,  of  the  quantity,  description,  and  price  of 
the  good;-:. 

An  Account  is  a  statement  sent  by  the  Seller  to  the 
Buyer  at  the  end  of  a  term  of  credit,"  shewing  the  totals 
and  dates  of  each  Invoice  and  the  sum  total  of  the 
whole. 
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Each  separate  article  or  amount  in  an  Invoice  or  an 
Account  is  called  an  Item. 

A  Detailed  Account  is  a  full  statement,  sent  by  the 
Seller  to  the  Buyer  at  the  end  of  a  term  of  credit,  shew- 
ing the  dates  of  delivery,  the  quantities,  description, 
prices,  and  sum  total  of  the  goods  delivered  by  the  Seller 
to  the  Buyer  during  that  term  of  credit. 

When  an  account  has  been  made  out  it  is  rendered, 
i.e.,  sent  in  to  the  Buyer. 

Specimen  of  an  Invoice. 

Toronto,  June  20,  1877. 
John  Smith,  Esq., 

Bought  of  J.  Jones  &  Co.,  21  Front-st. 


6  lbs.  of  Tea at  75  cts. 

M  ll.s.  of  Loaf  Sugar. ..at  1 

2}  lbs.  of  Buttor at  80*cts. 


t 

cts. 

3 

75 

1 

00 

0 

75 

5 

50 

mm  of  an  Account 

Toronto,  July  21,  1877. 


Smith,  Esq., 


I'm  .1.  Jones  &  Co.,  21  l'Yoi.t    t. 


1H77 

.In....  TA 


To  Goods,  I    |    i    invoice 

do 

do 

do 


• 

6 
7 
B 
8 

ho 

60 

07 

L9 

17 
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Specimen  of  a  Detailed  Account. 


John  Smith,  Esq., 


Toronto,  July  21,  1877. 
To  J.  Jones  &  Co,,  21  Front-st. 


1877   | 

J  une 

20' 

" 

20 

ii 

20 

June  2i 

t< 

23 

July 
ii 

3 
3 

July 

II 

12 
12 

II 

12 

5  lbs.  of  Tea at  75  cts... 

8  lbs.  of  Loaf  Sugar... at  12A  cts. 

24  lbs.  of  Butter  at  30  cts... 

1  bbl.  of  Flour  at  $6    

18  lbs.  of  Cbeese  at  10  cts... 

12  lbs.  of  Biscuit  at  15  cts... 

6  jars  of  Pickles at  80  cts... 

1  gal.  of  Coal  Oil  37  cts 

8  lbs.  of  Sugar  11  cts 

8i  lbs.  of  Raisins 12  cts 


• 


cts. 


3 

75 

1 

00 

75 

6 

00 

1 

80 

1 

80 

1 

80 

37 

88 

1 

02 

19 

17 

Examples-    (lxxxviii) 

Make  out  invoices  of  the  following  sales,  supplying  names 
and  dates  of  your  own  selection  : 

(1)  100  yds.  of  broadcloth  at  $3.25  per  yard  ;  2600  yards 
of  sheeting  at  12  cts.  per  yard ;  3000  yards  of  print-,  at  18 
cts.  per  yard  ;  300  yds.  of  French  silk  at  81.75  per  yard. 

(2)  5  lbs.  of  black  tea  at  70  cts.;  2\  lbs.  of  green  tea  at  90 
cts.;  15i  lb.  of  lump  sugar  at  12  cts.;  17  lb.  of  brown  sugar 
at  9  cts.;  7£  lb.  of  raisins  at  20  cts.;  4  lb.  of  currants  at 
13  cts. 

Make  out  accounts  of  the  following  sales,  supplying  names 
and  dates  of  your  own  selection  : 

(3)  89$  yd.  of  Brussels  carpet  at  $1.50  ;  G23  yd.  of  Kid- 
derminster carpet  at  $1.10  ;  27  yd.  of  matting  at  23  cts.; 
34£  yd.  of  drugget  at  65  cts.;  43.^  yd.  of  India  matting  at 
18  cts. 

(4)  23  yd.  of  black  silk  at  $2.15  ;  17  yd.  of  ribbon  at  23 
cts.;  IB  J  yd.  of  silk  velvet  at  25  cts.;  1£  doz.  pairs  of  stock- 
ings at  45  cts.  a  pair  ;  5  pairs  of  gloves  at  $1.25  ;  18  yd.  of 
muslin  at  17  cts. 

(5)  6  pairs  of  blankets  at  $5.50;  12|  yd.  of  merino  at 
45  cts.;  16%  yd.  of  cloth  at  $3.25  ;  5|  yd.  of  flannel  at  30  cts.; 
2  counterpanes  at  $4.25  each  ;  25^  yd.  of  .alico  at  15  cts. 
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XX.    Problems. 

169.  The  Unitary  Mefltod,  which  is  rapidly  displac- 
ing the  Rule  of  Three,  will  he  gradually  explained  in 
this  and  the  succeeding  Sections. 

c.  (1).     If  28  hullocks  cost  $483,  what  is  the  cost 
of  1  hullock  ? 

Since  23  bullocks  cost  $483, 

1  bullock  will  cost  $4£i  or  $21. 

Ex.  (2).     If  7  men  do  a  piece  of  work  in  12  days, 
how  long  will  it  take  1  man  to  do  it  ? 
Since  7  men  can  do  the  work  in  12  days, 

1  man  can  do  the  work  in  (7  X  12)  days,  or  84  clays. 

Bx.  (8).  If  28  men  do  a  piece  of  work  in  42  days,  in 
how  many  days  can  21  men  do  it  ? 
Time  for  28  men  to  do  the  work  =  42  days. 

1  man     "  "         =  28  x  42  days. 

"       21  men    "  "        =  28^i?  days. 

21  J 

=  56  days. 

.  (4).  If  75  men  finish  a  piece  of  work  in  12  days, 
how  many  men  will  finish  it  in  20  days? 
In  U  'liv    the  work  is  done  by  75  men, 
In  1  .lay  the  work  is  done  by  (12  X  75)  men, 

[n  he  work  is  done  bv  '  men.  or  46  men. 

•'      ao 

.  A  bankrupt'  idebl    ai  i  insets 

the  value  of  hie  property)  are  $1890;  what  can 
li.  pay  in  the  dollar. 

In  tlo   I'll.-,   of  18590,  be  can  pay  $1890, 

In  til"  place  of  $1,  be  <:in  pay  t}gfj]  °»*  Hi  Or  75  cts.  J 

.-.  be  payw  7'»  cents,  in  the  dollar. 

I  bankrupt' i  d<  I  126 1.  and  be  i 

0  i.  in  the  pound  ;  what  are  hi    assets  ? 

t   wliicli  lin  lias  tO  in.  .  I   a  .1.  lit  of  1*1    is   I 

.twiii.l.  be  he  tome,  t  a  debf 

.'.   lllH  UHMOtM  III 
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Ex.  (7).  If  27  men  can  do  a  piece  of  work  in  14  days, 
working  10  hours  a  day,  how  many  hours  a  day  must 
12  men  work  to  do  the  same  in  15  days  '.' 

Siuce  27  men  can  do  the  work  in  (14x10)  hours,  or  140 
hours, 

1  man  can  do  the  work  in  (5>7Xl40)  hr. 

.*.  12  men  can  do  the  work  in  2  7  x  l  4  °  hr.,  or  315  hr. 

I  2 

Now  315  hours  have  to  ho  distributed  t  qually  over  45  days; 
.-.  the  number  of  hours  they  work  each  day        Vs"  or  7. 

Ex.  (8).  If  7  lbs.  of  tea  cost  $5. GO,  what  will  he  the 
cost  of  12  lbs.  ? 

Since  7  lb.  of  tea  cost  $5.00, 

1  lb.  of  tea  costs    '''  .  ,  or  80cts., 

7 

.-.  12  lb.  of  tea  cost  12  x  pOete.  or  $9.G0 

Ex.  (9).  If  9  horses  can  plough  40  acres  in  a  certain 
time,  how  many  acres  can  12  horses  plough  in  the  same 
time  '? 

Since  U  horses  can  in  the  given  time  plough  46  ac, 
1  horse  can  in  the  given  time  plough  Y  ac. 
.*.  42  horses  oan  in  the  given  time  plough  l  -    4  ?  ac, 

or  Gl \  ac. 

Ex.  (10).  If  15  horses  can  plough  a  certain  quantity 
of  land  in  five  days,  how  many  horses  will  be  required 
to  plough  it  in  three  days  '? 

In  5  days  the  laud  can  be  ploughed  by  15  horses ; 
In  1  day  the  land  can  be  ploughed  by  (5x15)  horses; 

In  3  davs  the  land  can  be  ploughed  by — — ,  or  25  horses. 

3 

Note  I. — In  simple  questions  of  this  kind  we  have  a 
supposition  and  a  demand.  Each  contains  two  kinds  of 
things  ;  in  the  supposition  the  magnitudes  of  both  kinds 
are  given  ;  in  the  demand  a  magnitude  of  one  kind  is 
given,  and  the  appropriate  corresponding  magnitude  of 
the  other  kind  has  to  be  found.  The  first  line  of  the 
solution  contains  the  magnitudes  of  the  supposition  so 
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arranged,  that  at  the  end  of  the  line  weliave  that  kind  of 
thing,  of  which  the  magnitude  is  required  in  the  demand. 
Tims  in  Ex.  (10)  the  order  of  the  supposition  is 
changed,  and  the  magnitude,  15  horses,  put  at  the  end 
of  the  line,  because  we  have  to  find  how  many  horses 
will  be  required  in  the  demand. 

Examples,  (lxxxix) 

(1)  If  a  man  walk  62  miles  hi  4  days,  in  how  many  days 
will  ho  walk  93  miles  ? 

(2)  If  12  men  reap  a  field  in  4  days,  in  what  time  will  82 
men  reap  it  ? 

(3)  If  350  acres  of  land  cost  861250,  what  will  273  acres 
cost  ? 

(4)  How  many  men  can  perform  in  12  days  a  piece  of 
work  which  15  men  can  perform  in  20  days  ? 

(5)  The  rent  of  17  acres  is  $297,  what  is  the  rent  of  86 
acres  ? 

(6)  If  a  man  walk  116  miles  in  8  days,  how  far  will  he 
walk  in  14  days? 

(7)  A  fanner  sells  a  flock  of  270  sheep  at  $240  a  score, 
what  does  he  get  for  them  ? 

A  servant's  wages  heing  $108  per  annum,  how  much 

OUgfal  she  to  receive  for  7  weeks? 

(9)  A  clerk's  suliiry    is    6191.  L2s.  Gd.  per  annum;  what 
ouirht  lie  to  receive  for  60  days  service  ? 

iln)  a  ship  perform  s  voyage  In  63  days,  sailing  at  the 
■ui  hour  ;    bow  long  would  it  take  her,  if  she 
i  lie  of  7  knots  an  bom  P 

(II;   A  bank]  ita  are   worth  ftHlll),   mid   his   dohts 

are  64800;  wbal  doei  be  pay  In  the  dollar? 

m    IT. — To  one  of  the  magnitudes  in  a  supp< 
lion  than  onding  magnitude  of  the  same 

kind  in  the  demand,  and  th<  il  idea  muei  be 

pressed  in  unit  im  denomination. 

a  man  sraDts  i  m.  l  for.  7  po.  in  90  minutes;  how 
1 1  in.  '.:  fur.  L2  po.  P 
i  in.  l  for.  7  po.      :s<">7  p 
•ml  41  in.  2  fur.  12  po.        13219  poles. 

'j  i i .  ii  ii«'  p/all 

h«  walkH     l  pole  In    ,"r  min.; 

L9  poles  in  '  9 ■>  ° y ! "  min.,  or  720  min. 

.1  i)  7 
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Examples.    (lx*xix) — continued. 

(12)  If  3  bushels  of  wheat  he  worth  $13. 50  what   is   the 
worth  of  43  qr.  0  bus.? 

(13)  If  15  yards  of  silk  cost  $0.75   how  much  will  '20  yd. 

1  ft.  cost  ? 

(14)  If  3  cwt.  8  qr.   do:  t   $27,  what   will   be   the   cost  of 

2  cwt.'? 

(15)  If  -J  cwt.  3  qr.  7  lb.   cost  .£5.    17s.  Shd.,  what  is  the 
OOBt  (>t  9  cwt.? 

170.  Problems  involving  Fractions. 

Ex.  If  f  of  an  estate  bo  worth  $1500,  whatfis  the 
value  of  I  of  the  estate  ? 

Since  f  of  the  estate  is  worth  $  1500, 
»  \  of  the  estate  is  worth  $  l5^ 


.-.  the  estate  is  worth  $7  x  'j500  or  $3500, 
Hence  i  of  the  estate  is  worth  $'  !  V'""  or  12800. 


Examples-    (**•) 

(1)  If  ij  of  an  estate  be  worth  $7520,  what  is  the  value  of 
jj  of  the  estate  1 

(2)  A  person  owns  „  of  a  ship  and  sells  I  of  his  share  for 
$  1200  ;  what  is  the  value  of  the  ship  ? 

(3)  If  32  lb.  of  tea  cost  15s.  3d.,  how  much  can  I  buy  for 
i!4.  3s.   l()ld. 

(4)  If  t2r  of  a  piece  of  work  be  done  in  25  days,  how  much 
will  be  done  in  llf  days  ? 

(5)  A  man  walks  18  m.  2  fur.  20  po.  3^  yd.  in  5k  hours. 
How  long  does  he  take  to  walk  a  mile  and  a  half? 

(0)  A  gentleman  possessing  T34  of  an  estate  sold  f  of.,, 

of  his  share  for  $003. 12A  ;  what  would  £  of  ^  of  the  estate 
Bell  for  at  the  same  rate  ? 

(7)  If  the  carriage  15-5  cwt.  of  goods  for  00  miles  cost 
$3.10,  how  far  ought  3.25  cwt.  to  be  carried  for  the  same 
money? 

(8)  "What  is  the  value  of  -J.  of  JL  of  a  vessel,  if  a  person 
Vho  owns  x\  of  it  sell  ^  of  |-  of  his  share  for  $1400. 

<9)  When  the  ounce  of  gold  is  worth  £3*89,  what  is  the 
cost  of  -04  lb.  ? 
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(10)  If  the  price  of  candles  8.1  inches  long  be  dd.  per 
half-dozen,  and  that  of  candles  of  the  same  thickness  and 
quality  in}  inches  long  be  lid.  per  half-dozen,  which  kind 
00  yon  advise  a  person  to  buy  ? 

(11)  If  the  carriage  of  GO  cwt.  for  20  miles  cost  £1±\, 
what  weight  can  be  earned  the  same  distance  for  £6JL  ? 

COMPLEX  PROBLEMS. 

171.  We  now  proceed  to  cases  in  which  the  suppo- 
sition, expressed  in  the  simplest  form,  contains    more 
than  lint  magnitudes,  the  demand  containing  the  same 
number  of  magnitudes,  all  of  which  are  given,  except 
wnicli  has  to  be  found. 

Ex.  (1).  If  12  horses  can  plough  96  acres  in  (i  days,  how 
many  horses  will  plough  64  acres  in  8  days  ? 
In  6  days  11(5  acres  can  be  ploughed  by  12  horses. 
In  1  day  96  acres  can  be  ploughed  by  OX  12  horses. 
In  1  day  1  acre  can  be  ploughed  by  ,!  -  '  2  horses. 
In  8  days  1  acre  can  be  ploughed  by  "      '  -  I  torses. 

In  8  days  64  acres  can  ho  ploughed  by  '  '  x  5iS  Li    horses 

g 

.'.  the  number  of  horses  required  is  6. 
Ex.  (2).  If  85  bushels  of  oata  last  7  horses  for  20  days, 
how  many  days  will  96  bushels  last  IS  horses  ? 
B6  bushels  last  7  horses  for  20  days. 
1  bushel  lasts  7  horses  for  fj}?-  days. 
1  bushel  lusts  1  horse  for  l-Z-lSL  days. 
Q6  bUfhell  last   1  horse  for  »*XTX»°  days. 
116  I.  ,  b  18  horses  for    "■  ■  ;  ;  •"'  days. 

.'.    the  DUmber  Of  days  is  '^1  .',. 

Examples-    ( i 
(I)   It   10  tores   of  grass  be  mowed   by  S  men   in  7  days, 
•in\v  in'   j   ""    will  !  by  24  men  in  28  days? 

if  Son  will  pay  s  meo  for  S  days'  work,  how   muoh 
A  da^  ' 
Mini  of 989  told  uns  651  quarter   of 

IAS  days,  how  many    oldiera  willoonsums  1404 
quurb  i    in 
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(4)  [f  two  horses  eat  8  bushels  of  oats  in  16  days,  how 

many  horses  will  cat  8000  quarters  in  24  days  ? 

(5)  If  a  carrier  receive  ft  12  for  the  carriage  of  3  cwt.  for 
150  miles,  how  much  ought  he  to  receive  for  the  carriage  of 
7  cwt.  '■>  qr.  14  ll>.  for  50  miles  ? 

((>)  If  I  pay  |1.50  for  the  carriage  of  2  tons  for  li  miles, 
what  must  1  pay  for  the  carriage  of  12  tons  17  cwt.  for  34 
miles  ? 

(7)  If  '■>  in  mi  earn  #15  in  4  days,  what  sum  will  18  men 
earn  in  10  days  ? 

(8)  Bow  many  hushels  id'  wheat  will  serve  72  people  8 
days,  when  4  hushels  serve  G  people  24  days  ? 

(9)  If  a  man  travel  150  miles  in  5  days  when  the  days  are 
12  hours  long,  in  how  many  days  of  10  hours  each  will  he 
travel  500  miles  ? 

(10)  If  the  carriage  of  goods  weighing  5  cwt.  2  qr.  12  lb. 
for  150  milos  come  to  $15.70,  what  will  be  the  charge  for 
carrying  four  waggondoads  of  the  same,  each  weighing  7  cwt. 
0  qr.  2  lb.,  the  same  distance,  there  being  112  lbs.  in  the 
cwt.  ? 

(11)  If  $120  pay  10  labourers  for  G  days,  how  many 
labourers  at  the  same  rate  will  $270  pay  for  8  days  ? 

(12)  If  the  gas  for  5  burners,  5  hours  every  day,  for  10 
days,  cost  $1.20,  how  many  burners  may  be  lighted  4  hours 
every  evening  for  15  days  at  a  cost  of  $21.00  ? 

(13)  If  a  travelling  party  of  three  spend  $100  in  4  weeks, 
how  long  will  $475  last  a  travelling  party  of  five  at  the  same 
rate  ? 

(14)  If  it  cost  $120  to  keep  two  horses  for  five  months, 
what  will  it  cost  to  keep  three  horses  for  eleven  months  ? 

(15)  If  it  cost  629.  Is.  6d.  to  keep  5  horses  for  G  weeks, 
how  long  may  3  horses  be  kept  for  £20.  lis.  3d.  ? 

(1G)  If  5  men  can  reap  a  field  of  12|  acres  in  3 J  days, 
working  10  hours  a  day,  in  what  time  can  7  men  reap  a  field 
of  15  acres,  working  12  hours  a  day  ? 

(17)  If  858  men  in  6  months  consume  234  quarters  of 
wheat,  how  many  quarters  will  be  required  for  the  consump- 
tion of  979  men  for  3  months  and  a  half  ? 

(18)  Tho  wages  of  5  men  for  6  weeks  being  $315,  how 
many  weeks  will  4  men  work  for  $231  ? 

(19)  If  7  men  mow  22  acres  in  8  days,  working  11  hours 
a  day,  in  how  many  days,  working  10  hours  a  day,  will  12 
men  mow  300  acres  ? 
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(20)  If  10  horses  consume  7  bus.  2  pk.  oats  in  7  days,  in 
what  time  will  28  horses  consume  3  qr.  6  bus.  at  the  same 
rate? 

(21)  If  44  cannon,  firing  30  rounds  an  hour  for  3  hours  a 
day,  consume  300  barrels  of  powder  in  5  days,  how  long  will 
400  barrels  last  tit!  cannon,  firing  40  rounds  an  hour  for  5 
hours  a  day  ? 

|  i'2)  If  the  wages  of  29  men  for  54  days  amount  to  £80  9s. 
6d.,  how  many  men  must  work  12  days  to  receive  £407  ? 

(23)  What  must  I  pay  for  the  hire  of  4  horses  for  5 
months,  if  I  pay  £18  for  the  hire  of  3  horses  for  a  month  ? 

172.  Problems  relating  to  Work  done  in  a  certain  time. 

Note  I. — If  a  man  can  do  a  piece  of  work  in  7  hours, 
the  part  of  the  work  which  he  can  do  in  1  hour  will  be 
represented  by  j, 

Ex.  (1).   .1  otn  do  a  piece  of  work  in  5  days,  and  H 
i  an  do  it  in  12  days.      How  long  will  A  and  li,  working 
•Ii.t,  take  to  do  the  work  ? 

Hero  1  represents  the  part  A  does  daily, 

and  ,\  represents  the  part  B  does  daily  ; 

•'•  1  +  i'a  represents  the  part  A  aud  B  do  daily ; 

.-.  they  do  \l  in  1  day; 

.-.  they  do  „'„  in  ,',  day  ; 

.-.  they  do  the  whole  work  in  f  <;  days,  or  8^  days. 

.  (2).  A  citn  do  I  piece  of  work   in  50  days,   B  in 
00  days,  and  0  in  75  days.      In  what,  time  will   they  do 

it.  all  working  together '.' 

11.10  ,'0  +  i'o  +  t'«  represents  the  pari  they  do  daily; 
•••""v  do  ''  ,,;•,;  '.„>■  ;„';,.,„■  .,'„  daily; 

.-.  tlmy  (U)  I  lie  Huik  iii  20  days. 
I'.x.    ,:: ..    .!  can    leap   a    field    in     I1    days,  and   /»   can 

I  Lou  long  will  they  take  to  reap  it, 
i 

.1     !  .,.   daily. 

1  8 

l:  duos  g-  or  17  daily. 
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.-.  together  they  do  S»T  +  ,\,  or  |||  daily ; 
•-.  they  do  aJT  of  the  work  in  Tis  day  ; 
.".  they  do  the  work  in  »f  J  days,  or  2^  days. 

Ex.  (4).  A  and  B  do  a  piece  of  work  in  4  hours ;  A 
and  C  in  3£  hours;  B  and  C  in  5|  hours.  In  what 
time  can  A  do  it  alone  '.' 

A  and  li  can  do  \  in  an  hour. 

A  and  0  can  do  T*g  in  an  hour. 

•\  two  men  at  A' a  strength,  assisted  by  B  and  0,  can  do 

±  -4-  i48  in  an  hour. 

Now  B  and  ( !  can  do  /a  in  an  hour. 

.*.  two  men  of  .4  \s  strength  can  do  \  -f-  ,»„  —  87s  in  an  hour, 

or  it  -s7b,  or  i*,  or  A  in  an  hour  ; 

.-.  A  can  do  J  in  an  hour; 
.*.  A  can  do  the  work  in  G  hoars. 

Note  II. — If  a  tap  can  fill  a  vessel  in  5  hours,  the 
part  filled  by  it  in  1  hour  will  be  represented  by  \. 

Ex.  (1).  A  vessel  can  be  filled  by  three  taps,  run- 
ning separately,  in  20,  80,  and  40  minutes  respectively. 
In  what  time  will  they  fill  it  when  they  all  run  at  the 
same  time  ? 

They  fill  j'0  -j-  B\,  +  ^„  of  the  vessel  in  1  minute ; 

.'.  they  fill  6+*+3,  or  ^  in  1  minute ; 

.".  they  fill  ,  i0  in  r's  of  a  minute  ; 

.\  they  fill  the  vessel  in  \%°  or  9T8S  minutes. 

Ex.  (2).     A  bath  is  filled  by  a  pipe  in  40  minutes.    It 

is  emptied  by  a  waste  pipe  in  an  hour.     In  what  time 

will  the  bath  be  full  if  both  pipes  be  opened  at  once  ? 

One  pipe  fills  ^  of  the  bath  in  a  minute. 

The  other  empties  B'o  of  the  bath  in  a  minute. 

»\  when  both  are  running,  A- A.  or  Ti„  of  the  bath  is  filled 

in  a  minute ; 

.*.  the  bath  is  filled  in  120  minutes. 

Examples-    (xcii) 
(1)  A  can  do  a  piece  of  work  in  6  hours ;  B  can  do  it  in 
9  hours.     In  what  time  will  they  do  it  if  they  work  together  ? 
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(2)  A  can  do  a  piece  of  work  in  35  days  ;  B  can  do  it  in 
40  days  ;  G  can  do  it  in  45  days.  In  what  time  will  they  do 
it,  all  working  together? 

A  and  B  can  reap  a  field  of  wheat  in  3  days  ;  A  and 
C  in  8£  days ;  B  and  0  in  four  days.  In  what  time  could 
they  reap  it,  all  working  together  ? 

(4)  If  three  pipes  fill  a  vessel  in  6,  8,  and  12  minutes 
respectively,  in  what  time  will  the  vessel  be  filled  when  all 
three  are  opened  at  once  ? 

(5)  A  does  ^of  a  piece  of  work  in  14  days.  He  then 
calls  in  B,  and  they  finish  the  work  in  2  days.  How  long 
would  B  take  to  do  the  whole  work  by  himself? 

(6)  A  does  a  piece  of  work  in  3  hours,  which  is  twice  the 
time  B  and  I '  together  take  to  do  it ;  A  and  C  could  together 
do  it  in  1  \  hours.     How  long  would  B  alone  take  to  do  it? 

(7)  A  can  do  a  piece  of  work  in  27  days,  and  B  in  15 
daj's;  A  works  at  it  alone  for  12  days,  B  then  works  alone 
5  days,  and  then  0  finishes  the  work  in  4  days.  In  what 
time  could  C  have  done  the  work  by  himself  ? 

A.  cistern  is  filled  by  two  pipes  in  18  and  20  minutes 
respectively,  and  emptied  by  a  tap  in  40  minutes  ;  what  part 
of  it  will  be  filled  in  10  minutes  when  all  are  opened  at  the 
same  instant  f 

173.  Problems  roknting  to  Clocks. 

Tin-  minute  band  moves  12  tunes  as  fast  as  the  hour  - 

hand,    and    therefore    in     12   minutes   the    minute-hand 
,11  minute  divisions  on  the  hour-hand. 

Find  the  time  between  Ii  and  4  o'clock  when 
the  hands  of  of  a  watch  are  together. 

look    there  are    1.'.    minute-divisions  between   the 
bunds  ;  we  have  therefore  t..  ftud  how  long    it    will  take   the 

minute  bend  t..  run  16*  minute  divisions  on  the  hour-hand, 

oid  gains  1  1  minute  divisions  in  12  minutes; 
l  minute  division  in   |  j  minutes  ; 

I  S  minute  divisions  in      —    -   min.  ; 

In  iime  required  i->  '  'M   '  min.,  or  hVi  min.  past  :<. 

.dial  time  b   tween  2  and  8  nre  the  hands 
,it    i  edit    and.       I"  each  other  " 

When  the  band   art  ai  righl  angle   there  is  a  apace 
minute  divi  ion    In  t  w<  on  them. 
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Hence,  since  at  2  o'clock  there  are  10  minute-divis- 
ions between  the  bands,  we  have  to  find  how  long  it 
will  lake  the  minute-hand  to  gain  10  +  15,  or  25  min- 
ute-divisions on  the  hour-hand. 

The  minute-hand  gains  11  minute-divisions  in  12  minutes  ; 
1  minute-division    in  |T  minutes  ; 


25  minute-divisions  in 


25X12 


l  x       , 

.*.  the  time  required  is  "  —    -  min.,  or  27/yniu.  past  2. 

Ex.  (8).  At  what  times  between  6  and  7  are  the 
hands  of  a  clock  at  right  angles  to  each  other  ? 

Twice  between  (i  and  7  this  will  occur  :  first,  before 
the  minute-hand  lias  overtaken  the  hour-hand;  second- 
ly, after  the  minute-hand  has  passed  the  hour-hand. 

Now,  since  at  6  o'clock  there  are  80  minute-divisions 
.between  the  hands,  we  have  to  find  : 

First,  how  long  it  will  take  the  minute-hand  to  gain 
30  —  15,  or  15  minute-divisions  on  the  hour-hand. 

Secondly,  how  long  it  will  take  the  minute-hand  to 
gain  80+ 15,  or  45  minute-divisions  on  the  hour-hand. 

The  process  in  each  case  will  be  similar  to  that  in  the 
preceding  examples,  and  the  results  are  lG^y  min.  and 
4:),',  min.  past  (!. 

Ex.  (4).  Find  the  time  between  7  and  8  o'clock  when 
the  hands  of  a  watch  are  opposite  to  each  other. 

When  the  hands  are  opposite  there  is  a  space  of  80 
minutes  between  them,  and  at  7  o'clock  there  is  a  space 
of  85  minutes  between  the  hands. 

Hence  in  this  case  we  have  to  find  how  long  it  will 
take  the  minute-hand  to  gain  a  space  of  85  —  30,  or  5 
minutes  on  the  hour-hand. 

The  process  will  be  similar  to  that  in  the  preceding 
examples,  and  the  result  is  5T5T  min.  past  7. 

Examples-    (xciii) 

At  what  time  are  the  hands  of  a  watch  together  be- 
tween the  hours  of 
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(1)     4  and  5.         (2)     6  and  7.         (3)       9  and  10  ? 
At  what  time  are  the  hands  of  a  watch  at  right  angles 
to  each  other  between 

(4)     4  and  5.         (5)     7  and  8.         (6)     11  and  12  ? 
At  what  time  are  the  hands  of  a  watch  opposite  to 
each  other  between 

(7)     1  and  2.         (8)     4  and  5.         (9)       8  and  9  ? 

EXAMINATION  PAPERS. 

m 

I. 

(1)  If  for  a  given  sum  I  can  have  1200  lbs.  carried  86 
miles,  how  many  pounds  can  I  have  earned  24  miles  for  the 
same  sum  ? 

(2)  If  ^  of  a  ship  be  worth  $13050,  what  is  the  value  of  § 
of  the  ship  ? 

(8)  A  silver  tankard  weighs  1  11>.  10  oz.;  what  is  its  value, 
when  a  dozen  spoons,  weighing  8 J  oz.  euch,  are  worth  $54  ? 

(4)  A  man  spends  $G1.00  every  35  days,  and  saves  $400 
a  year.     What  in  his  annual  income  ? 

(5)  When  t he  income-tax  is  6J.  in  the  £  a  man  pays 
£16.  7».  &/.;  what  is  his  income  ? 

II. 

(1)  A  man's  income  is  reduced  from  §2720  to  $2040.60 
when  he  has  pai«l  hif  in<  What   is  his  tax  on  the 

dull 

It   10  boiHJ  and    1">--!  sheep  can  be  kept  8  days  for 
$20*2,  what  Mini  will  b  <  0  I  ■"■  I  1    1  18  sheep  for  tho 

same  time,    appo  much  as  si  sheep? 

;m  the  dollar  of  what  was  due 

|0  linn  ami  th-  i  BOS   HI.       What  was  due    tO    him  '.' 

pi  .form  ■  piece  of  work  ba  22  days, 

i  will  fiiiuii  another  piece  of  woflN  times  as 
-  tilth  part  of  the  time  '.' 

neb  In  68  daye,  In  how  many  dayi 

will  II  men  dig  another  trench  three  til  eat? 

111. 

nil. .mil  to 
ti.i       mi.      urn  lie  ■■'      "I      I    ah. in-    t< it    12?  days.      For 

how  many  9ayi  will  the  i urn  pay  the  n  '  •    of  Balo no? 
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(2)  If  100  men  can  perform  a  piece  of  work  in  30  days, 
how  many  men  can  perform  another  piece  of  work  thrice  as 
large  in  one-fourth  of  the  time  ? 

(3)  If  5  men  or  7  women  can  do  a  piece  of  work  in  37 
days,  how  long  will  a  piece  of  work  twice  as  great  occupy  7 
men  and  5  women  ? 

(4)  Two  persons,  .1  and  /»',  finish  a  work  in  20  days, 
which  B  by  himself  could  do  in  60  days.  In  what  time 
could  A  finish  it  by  himself?  How  much  more  of  the 
work  is  done  by  A  than  />'  '.' 

(5)  If  a  cistern  when  full  of  water  can  be  emptied  in  15 
minutes  by  a  pipe,  and  when  empty  can  be  filled  by  another 
in  20  minutes  ;  if  the  cistern  be  full,  in  what  time  can  it  be 
emptied  by  both  pipes  being  opened  at  the  same  time  ? 

[V, 

(1)  A  and  B  can  do  a  piece  of  work  alone  in  15  and  18 
days  respectively  ;  they  work  together  at  it  for  3  days,  when 
B  leaves,  but  A  continues,  anj  alter  8  days  is  joined  by  C, 
and  they  finish  it  together  in  4  days.  In  what  time  would 
C  do  the  work  by  himself? 

(2)  If  a  man  can  do  treble,  and  a  woman  double  the  work 
of  a  boy  in  the  same  time,  how  long  would  9  men,  15  women, 
and  18  boys  take  to  do  double  the  work  which  7  men,  12 
women,  and  0  boys  complete  in  '250  days  ? 

(8 )  A  and  B  walk  to  meet  each  other  from  two  places  100 
miles  distant.  A  walks  0  miles  an  hour  and  B  four  miles 
an  hour.  At  what  point  on  the  road  do  they  meet,  and  at 
what  two  times  are  they  fifty  miles  apart  from  each  other  ? 

(4)  A  watch  which  is  10  minutes  too  fast  at  noon  on  Mon- 
day loses  8  min.  10  sec.  daily.  What  will  be  the  time  indi- 
cated by  the  watch  at  a  quarter  past  10  on  the  morning  of 
the  following  Saturday  '.' 

(5)  A  watch  set  accurately  at  12  o'clock  indicates  10  min. 
to  5  at  5  o'clock.  What  is  the  exact  time  when  the  watch 
indicates  5  o'clock  '?  If  it  indicated  10  minutes  past  5  at  5 
o'clock,  what  would  be  the  exact  time  when  the  hands  indi- 
cated 5  o'clock  ? 


(1)  A  laborer  agreed  to  work  for  CO  days  on  this  condition  : 
that  every  day  he  worked  he  should  receive  $2,  and  for 
every  day  he  was  idle,  he  should  pay  §1.50  for  his  board. 
At  the  expiration  of  the  time,  he  received  $02.  How  many 
days  did  he  work  ? 
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(2)  A  piece  of  work  can  be  done  in  a  day  of  11^  hours  by 
2  men,  or  5  women,  or  12  boys;  in  what  time  could  it  be 
done  by  1  man,  2  women,  and  3  boys  together  ? 

(3)  A  cistern  has  two  supplying  pipes  A  and  B,  and  a  tap 
G.  When  the  cistern  is  empty,  A  and  B  are  turned  on,  and 
it  is  filled  in  4  hours  ;  then  B  is  shut  and  0  turned  on,  and 
the  cistern  is  quite  emptied  in  40  hours  ;  when,  lastly,  A  is 
shut  and  />'  turned  on,  and  in  60  hours  afterwards  the  cistern 

iiii  filled.     In  what  lime  could  the  cistern  be  filled   by 
each  of  the  pipes  .1  and  B,   singly? 

(4)  A  e lock  is  set  at  12  o'clock  on  Saturday  night,  and  at 
noon  on  Tuesday  it  is  3  minutes  too  fast.  Supposing  its 
rate  regular,  what  will  be  the  true  time  when  the  clock 
strikes  four  on  Thursday  afternoon? 

(5)  A  contractor  engages  what  he  considers  a  sufficient 
number  of  men  to  execute  a  piece  of  work  in  84  days;  but 
he  ascertains  that  three  of  his  men  do,  respectively,  J,  },  and 
£  less  than  an  average;  day's  work,  and  two  others  £  and  \ 
more,  and  in  order  to  complete  the  work  in  the  14  weeks, 
hr  procures  the  help  of  17  additional  men  for  the  84th  day. 
Bow  much  less  or  more  than  an  average  day's  work  on  the 
part  of  these  17  men  is  required  ? 

XXI.    Simple  Interest. 

174.  Intkukkt  is  that  which  is  paid  by  one,  who  bor- 
row |  money,  for  the  use  of  the  money. 

The  money  lent  la  called  the  Pbtnoipaxi. 

The  Borrower  agrees  to  pay  at  what  is  called  a  certain 

Of   ml.  n     I.  which    is  usually  reckoned  by  (he  sum 
'    SUM)  for  I    \ear.      Thus,  if  I    borrow 

■ .  and  agree  to  pay  $26  for  the  use  of  the 
money,  I  am  laid  to  borrow  at  the  Rate  of  6  percent. 
.mini,  that  is,  I  agree  to  pay  $5  for  the  use  of 
.  $100  in  the  loan  at  the  end  of  the  year. 

The       urn     made     up   of    (lie    Principal    ami    Interest 

added  called  thi  tt  Hie  end  of  the 

time  for  which  the  mont  j  i  i  borrowed. 

17.V  .IiiIimii    (,f   . 1 1 f .  latiiig  lo    liih 

depend     on    preci  oly   tin-   same    principles  as  those  e\- 

•  >niy  became  of  the 
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necessity  of  explaining  technical  terms  that  there  is  any 
occasion  to  separate  this  or  the  succeeding  Sections 
from  Section  XX. 

For,  just  as  we  reason  about  the  question 

What  must  I  pay  for  the  hire  of  4  horses  for  5  months,  if 
I  pay  (18  for  the  hire  of  3  horses  for  a  month? 

so  do  we  reason  about  the  question 

What  must  I  pay  for  the  use  of  $550  for  3  years,  if  I  pay 
$5  for  the  use  of  $100  for  a  year  ? 

Ex.  (1).  To  find  the  Simple  Interest  on  $2675  for 
3  years  at  8  per  cent.,  we  reason  thus  : 

Interest  on  $  100  for  1  year  is  $8  ; 
on  $1  for  1  year  is  $T§<j ; 
on  $2675  for  1  year  is  $— ,7050X—  5 

on  $2675  for  3  years  is  $-i2H675JLi-  =  $642  : 
*  1  oo 

/.  the  interest  is  $642. 

Hence  we  derive  the  following  Rule  : 

Multiply  the  Principal  by  the  Kate  per  Cent.,  and  the 
result  by  the  Time  expressed  in  years,  and  divide  the  pro- 
duct by  100. 

The  process  stands  thus : 

$ 
2675 
8 

21400 
3 


$642.00 
the  interest  is  $642. 


Ex.  (2).  Find  the  interest  on  $3200  for  2  years  and 
7  months  at  7$  per  cent. 
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Since  7  months  is  ^  of  a  year  the  time  is  2-^  years. 
Interest  on  $100  for  1  year  is  $7.50. 
$1  for  1  year  is  $V£& 
««        $3200  for  1  year  is  $ 320°1^-80 

$3200  for  2TV  years  is  2^  X  ft  320°*o7-80 

-31X3200X  7.50 

=    $" 


1  2x    100 

=  $620 ; 
.*.  the  interest  is  $620. 

Ex.  (8).  Find  the  interest  on  $101178  from  January 
28th,  1876.  to  Sept.  15th,  1876  at  6  per  cent. 

The  number  of  days  between  January  28th  and  Sept. 
15th  is  281,  and  231  days  is  §£5-  of  a  year. 

Intereet  =  *  ° I j ,;  j  =  $3841-992. 

Note  I. — In  calculating  the  number  of  days  between 
two  given  days  of  the  year,  the  rule  is  to  include  one  of 
them  only  in  the  calculation.  Thus  from  Jan.  1  to  Jan. 
9  will  be  6  days. 

In  the  preceding  examplo  if  we  multiply  numerator 
and  denominator  by  2  we  bare 

101178x12x281 
78000 

Hence,  in  computing  the  interest  for  any  number  of 
,;ivr  the  following  rale  \ 

Uiply  tlf  Prim  ipal  by  twice  the  rate,  and  the  result 

!>>l  tin   uiimliir  i>l'  iliujs  unit   divide   the  prod  net   hi/  78000. 

\Yli.  n  tli<'  Prinoipal  ry  large  the  division  ia 

most  readily  <fV«  «t  <  ■  <  \>\  dividing  the  product  bj  B,  the 
' 1 1 1  •  •  t :  I,  and  the  new  quotient  by  10,  and  adding 

tin-  ii-  rjii'.ti.  nt  .  and  tin-  product  1 ither,  and  pointing 

lye   plan    ,   ill   <|i  (lllialH. 
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Thus:  Find  the  interest  of 
8  per  cent. 

$1000 
16 


for  121  days  at 


1G00O 
121 


1936000 
645888' 
64533^ 
6453£ 

$26.52320 
Since  73000  increased  by  J  of  itself,  -Js  of  itself,  and 
3-^  of  itself  becomes  100010, 


Thus, 


t"s  Of  J 

t'ii  Ol  ,'„ 


78000 
24333 I 
2488J 
248i 


101)010 
and  considering  this  as  100000  the  reason  for  the  above 
process  is  evident. 

Note  II. — In  actual  practice  the  time,  when  not  an 
exact  number  of  years,  is  always  expressed  in  days,  or 
in  years  and  days. 

Examples,    (xciv) 

Find  the  simple  interest — 

(1)  On  $2750  ior  6  years  at  5  per  cent,  per  annum. 

(2)  On  $3625  for  4  years  at  8  per  cent,  per  annum. 

(3)  On  $2700  for  6  vears  at  7i  per  cent,  per  annum. 

(4)  On  $8825  for  63  years  at  8  per  cent,  per  annum. 

(5)  On  SI  160  for  11  months  at  9  per  cent,  per  annum. 

(6)  On  $9125  for  78  days  at  8  per  cent,  per  annum. 

(7)  On  $5913  from  Nov.  28,  1876  to  April  7,  1877  at  7£  per 

cent,  per  annum. 

(8)  On  £204  17s.  7<J.  from  Aug.  3  to  Jan.  9  at  5  per  cent. 

176.  We  have  explained  how  to  find  the  Interest 
(and  Amount)  when  the  Principal,  Eate  and  Time  are 
given.     We  shall  now  explain  how  to  find  the  Hate,  or 


170  SIMPLE    INTEREST. 

Time,  or  Principal,  when  the  other  two  and  also  the 
Interest  (or  Amount)  are  given. 

Ex.  (1).  At  what  Eate  per  cent,  will  $520  amount  to 
$800.80  in  9  years  ? 

As  the  rate  is  the  interest  on  $100  for  1  year,  to  find 
flie  rate  we  must  find  the  interest  on  $100  for  1  year. 
Here  interest  =  $800.80-  $520=1280.80, 
Thus,  the  interest  on  $520  for  9  years  is  $280.80  ; 
.'.  the  interest  on  $520  for  1  year  is  82S^H-° 

on  $1  for  1  year  is  ».?  8  °.-±°- 

J  6  2  0X9 

on  $100  for  1  year  is  *!0£S1M£<>  =$0; 
.'.  Rate  required  is  6  per  cent. 
Ex.  (2).  In  what  Time  will  the   Interest  on  $3G0 
amount  to  $126  at  5  per  cent.  ? 

Interest  on  $300  for  1  year  is  I-*™**  or  $18. 
Thou,  since  $18  is  the  iuterest  for  1  year, 
the  interest  for  11}r  year, 
|196  is  the  interest  for  y}'  year,  or  7  years; 
.•.  Time  required  is  7  years. 

.  (.'{).   What   Principal  will  amount  to  $980  in  3 
;t  '." 

[ntoroat  on  Sloo  for  8  years  at  7£  percent,  is  $22.50 
.*.  $122.50  is  the  amount  which  has  for  its  Principal  $100  ; 

fl  istbi!  amount  which  has  for  its  Principal  f,^',, 
fsiHn  ki  til-  amount  wmoh  has  for  its  Prinoipal  $  ',".!',  ,',','" 

1 1  mi  p.ii  required  is  $800. 

\t  v. I, ai  rate  will  any  sum  trijilo  itself  in  20 
i  } 

e  tin  mi.  i.  ,t,  i ,  twice  the  Prinoipal. 

TkuS  thl  I  -  Hie.  Principal   lor  20  years  is  2  x   i'rin- 

cipal  ; 

teresloo  the  Principal  for  l  rear  is?  x  I','i",'ii1^ 

20 

. .      .    .  2  x  Principal 

•.••ton  11      for  1  year  is    ,    . 

Prinoipal  x  SO 

on  lioo  fori  100  x8x  Principal 

Prinoipal  x2o 
I  10  per  cent. 


ce 
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Examples-     (xcv) 

(1)  At  what  rate  will  the  interest  on  $326  for  15  years  be 
$220.05? 

(2)  In  what  time  will  8700  amount  to  $920.50  at  6  per 

cent.  ? 

• 

(3)  What  sum  will  amount  to  $1325  in  8  months  at  9  per 
cent.  ? 
•   (4)  The  interest  on  a  sum  of  money  for  12  years  at  4i  per 

lit.  is  $202.50  ;   what  is  the  sum  '.' 

(5)  In  what  time  will  any  sum  double  itself  at  5  per  cent, 
simple  interest  ? 

(0)  What  must  bo  the  rate  per  cont.  that  the  interest  at 
the  end  of  10  years  8  months  may  be  equal  to  seven-eighths 
of  the  sum  lent  ? 

(7)  A  sum  of  money  amounts  in  ten  years  at  7  per  cent, 
to  $1275 ;  in  how  many  years  will  it  amount  to  $1406.25  ? 

(8)  Tho  sum  of  $500  is  borrowed  at  the  beginning  of  the 
year  at  a  certain  rate  per  cent.,  and  after  9  months  $400 
more  is  borrowed  at  double  the  previous  rate.  At  the  end 
of  the  year  the  interest  on  both  loans  is  $35  ;  what  is  the 
rate  at  which  the  first  sum  was  borrowed  ? 

(9)  In  how  many  days  will  the  interest  on  £243.  6s.  8<L 
be  £'4.  0s.   lOd.  at  6 .}  per  cent '.' 

(10)  If  £550.  17s.  6d.  be  loaned  for  125  days  and  then 
amount  to  £565.   18s.   'J</.,  what  was  the  rate  ? 

(11)  The  interest  on  $8(100  for  one  day  is  $2;  find  the 
rate  per  cent,  per  annum. 

(12)  Bought  5000  bushels  of  wheat  at  $1.25  a  bushel,  pay- 
able in  6  months ;  I  immediately  realized  for  it  at  $l.'/0 
cash,  and  put  the  money  ont  at  interest  at  10  per  *<  nt.  At 
the  appointed  time  I  paid  for  the  wheat ;  did  I  gam  or  lot.e 
by  the  transaction,  and  how  much  ? 

(13)  The  interest  on  a  sum  of  money  at  the  end  of  6£ 
years  is  three-eighths  of  tho  sum  itself ;  what  rate  percent, 
was  charged  ? 

(14)  A  sum  of  money  at  simple  interest  has  in  4£  years 
amounted  to  $735,  the  rate  of  interest  being  5  per  cent,  per 
annum ;  what  was  the  sum  at  first,  and  in  how  many  years 
more  will  it  amount  to  $1140? 

(15)  The  interest  on  $1805,  loaned  on  May  13th,  at  5\  per 
cent,  per  annum  is  $37.905 ;  on  what  day  was  the  money 
returned  ? 
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PARTIAL  PAYMENTS 

177.  A  partial  payment  is  the  payment  of  a  part  of 
the  amount  due  on  a  note  or  bond.  When  partial  pay- 
ments are  made  they  are  endorsed  on  the  note  or  bond. 
To  compute  the  interest  on  such  a  note  proceed  accord- 
ing to  the  following  rule  : 

Compute  the  interest  on  the  principal  to  the  time  of  the 

first  payment,  and  if  this  payment  exceed  the  interest  then 

i/m  add  the  interest  to   the  principal,  and  from  the  sum 

take  tin  payment ;  the  remainder  will  form  a  new  princi- 

■<il  with  which  proceed  as  be/ore. 

/in/  if  thi  payment  be  less  than  the  interest,  compute  the 
•i  mi  tin  principal  to  the  time  when  the  sum  of  the 
payments  shall  first  equal  or  exceed  the  interest  due;  add 
tin  interest  tn  the  principal,  and  from  the  sum  subtract 
the  sam  of  the  payments,  and  treat  the  remdinder  as  a 
new  principal. 

This  rule  proceeds  on  the  ground  that  in  all  cases 
Hi.-  payment  should  be  applied  iirst  to  the  interest  due, 
then  to  the  principal,  ana  that  the  principal  remains 
Bnehanged  until  the  sum  paid  exceeds  the  accruod 
mteo  i 

Ex.  (I).  $4000.  Toronto,  Juno  1,  1872. 

Two  y. 'iii's  after  date  I  promise  to  pay  William  Smith, 
I' t,  tour  thousand  dollars,  for  value  received,  with 

eat  at  7  par  sent 

RlOHABD    PaYWBLX* 

On  this  note  were  the  following  endorsemente : 
8c|  Pour  hundred  and  fifty  Dollars. 

My  Dollar   . 
iye   hundred  Dollars. 

.1        L,  1874,  One  thousand  Dollars 
Wh;it  remained  due  Juno  4,  1874  < 
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Principal  on  interest  June  1,  1872 $4000  00 

Interest  to  Sept.  15,  1872 80  89 

Amount    $4080  89 

Less  1st  payment  450  00 

Remainder  for  a  new  principal   $3630  89 

<  Interest  from  Sept.  15  to  Dec.  15,  1872,  is  ) 
I      $63.44,  which  exceeeds  the  payment.          ) 
Interest  from  Sept.  15,  1872  to  March  1,  1873 117  20 

Amount  $3748  09 

Less  the  sum  of  the  2nd  and  3rd  payments       550  00 

Remainder  for  a  new  principal  $3198  09 

Interest  from  March  1, 1873  to  Jan.  1,  1874    186  47 

Amount  $3384  56 

Less  payment  Jan.  1,  1874 1000  00 

Remainder  for  a  new  principal    $2384  56 

Interest  from  Jan.  1  to  June  4,  1874 70  94 

Balance  due  June  4,  1874   $2455  50 

Examples,  (xcvi) 

(1)  $1500. 

Hamilton,  Jan.  1,  1877. 

One  year  after  date,  we  promise  to  pay  S.  White,  or 
order,  fifteen  hundred  dollars,  with  interest.  Value 
received. 

George  Brown  &  Co. 

The  following  payments  were  made  on  this  note : 
March  10,  1877,  $100  ;  June  18,  1877,  $400  ;  Sept. 
1,  1877,  $200. 

What  was  due  Jan.  1,  1878,  interest  at  6  per  cent.  ? 

(2)  $3500. 

Belleville,  March  15,  1876. 

For  value  received,  we  jointly  and  severally  promise 
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to  pay  Wm.  Smith,  or  order,  three  thousand  five  hun- 
dred dollars,  with  interest. 

James  Jones  &  Co. 
Endorsed  as  follows  : 

June  1,  1B76,  $800;  Sept.  1,  1876,  $100;  Jan.  1, 
1877,  $1500;  March  1,  1877,  $300. 

"What  was  due  May  16,  1877,  interest  at  6  per  cent.  ? 

(3)     $1200. 

Toronto,  Oct.  15,  1859. 

One  year  from  date  we  promise  to  pay  James  Smith, 
or  order,  twelve  hundred  dollars,  for  value  received, 
With  interest. 

Wilder  &  Son. 

Endorsed  as  follows  : 

Oct.  15,  1860,  $1000;  April  15,  1861,  $200. 

How  much  remained  due  Oct.  15,  1861,  interest  at  6 
per  cent.  ? 

XXII.    Compound  Interest. 

178.  Compound  Interest  is  that  which  is  paid,  not 

only  for  the  use  of  the  original  sum  lent,  hut  also  for 

/the  interest  as  it  becomes  due. 

The  interest  on  $500  for  1  year  a (    I  per  cent,  is  $20, 

If  then    $500   he    lent    at    Compound    Interest    for    2 

;it    1  per  cent,  tin    Interest    for  the  first  year  is 

$20. 

Now,  ms  the  borrower  lias  to  pay  for  the  use  of  this 
$20,  the  [nterest  for  the  second  year  musl  be  calculated 
520. 

Hence  Interest  for  second  \<-av        I*  ~jj  '        120.80. 

To  put  the  Blatter  in  b  more  simple  way,  we  have 
ntppo  ed  the  borrower  to  retain  the  interest  due  al  the 
.  in  I  of  the  fin  t  year,  but  the  reasoning  will  be  the  Bame 
If  we  i  nppose  the  lender  to  receive  the  interest  at  the  end 

of   the  fn  '  1 1<  I    to  put  it   out    iniuie<li;itely  at  the 

llllie   rule   <>l    llltel 

170.  We  ma]  calculate  Compound  [uteres!  bj  the 
following  i  nle : 
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Find  the  interest  for  the  first  year  :  add  if  to  the 
original  principal :  call  the  result  the  Second  Principal: 
find  the  interest  on  this  for  the  second  year  :  add  it  to  the 
second  principal :  call  the  result  the  Third  Principal, : 

find  the  interest  on  this  for  the  third  year,  and  so  on. 

Ex.  (1).  Find  the  Compound  Interest  on  $7500  for 
3  years  at  4  per  cent. 

$7500  is  the  Principal  for  the  first  year. 
4 


$800.00 

The  interest  for  the  first  year  is  §800. 

Add  this  to  the  Original  Principal,  $7500. 

Then  $7800  is  the  Principal  for  the  second  year. 


1812.00 

The  interest  for  the  second  year  is  $312. 

Add  this  to  the  Second  year's  principal,  $7800. 

Then  $8112  is  the  Principal  for  the  third  year. 


$824.48 

The  interest  for  the  third  year  is  §324.48. 
.'.  Compound  interest  required  is 

$300+$312+$324.48  =  $936.48. 
If  the  Amount  at  Compound  Interest  he  required,  add 
the  original  Principal,  $7500,  to  the  Compound  Inter- 
est, $986.48. 

Then  Amount  required  =  !?8-18(>. IN. 
Ex.  (2).     What  is  the  compound  interest  of  $250  for 
2  years,  at  7  per  cent.  ? 

$250  Principal  for  1st  year. 

$250X0.07  -        17.50     Interest  for  the  1st  year. 

267.50     Principal  for  2nd  year. 
$267.50x0.07  =       18.725  Interest  for  the  2d  year. 

286.225  Amount  at  Com.Int.for  2yrs. 
First  Principal     250.00 

$36,225  Com.  Int.  for  2  years. 
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Examples-    (xcvii) 
Find  the  Compound  Interest  on 

(1)  $875  for  3  years  at  5  per  cent. 

(2)  $564  for  4  years  at  7  per  cent. 

(3)  $1154.37  for  4  years  at  5  per  cent. 

(4)  $740  for  5  years  at  7  per  cent. 

Note  I. — When  the  Compound  Interest  is  required 
for  8^  years,  it  is  usual  to  find  the  compound  interest 
for  the  whole  of  the  fourth  year,  and  take  half  the 
result  as  the  compound  interest  for  the  half  year.  This 
really  implies  that  the  interest  is  paid  half-yearly,  but 
the  approximation  does  not  differ  much  from  the  exact 
truth. 

180.  The  process  for  finding  the  Amount  of  a  sum  at 
Compound  Interest  may  be  presented  in  a  very  brief 
and  neat  form  as  follows: — 

If  the  rate  of  interest  be  4  per  cent., 

Amount  of  $100  at  the  end  of  1  year  is  $104, 
of  81  at  the  end  of  1  year  is  48a  of  $1« 

Hence  it  follows  that 

Amount  of  any  sum  at  4  per  cent,  in  1  year  =  -}gj  of  that 

ram. 

Again. 

Amount  for  second  year  =  jjjj  of  amount  for  the  first  year; 
.•.  Amount  offlNf  MMM  at  4  per  cent,  in  '2  years 
=  iit  of  iliu  °f  that  sum. 
Suppose,  then,  we  have  to  find  the  amount  of  $540 
in  :5  years  at  I  per  cent,  compound  interest. 
The  amount  is  !;;<  of  |;:j  of|8|  of  #540 
=  $540x(1.04)3 
=  |607.426. 
in  (he  above  example   it    will   1)0  noticed   that  the 

amount  ol  si  for  a  year  at  4  percent.  \m  raised  to  the 
■  <l  by  tin'  number  •  for  which  com 

pound  mi'  i  !"     calculated.      Hence  TO  have  (lie 

following    rule: — 

T<,  fin, i  th.  ."in  tn  which  any  principal  "'HI  amount  if 
put  vut  to  Compound  Interest  <>'  "  given  r<tt>-  in  <<  given 
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number  of  years,  find  the  amount  of  $1  for  a  year  at  the 
given  rate,  rait*  that  sum  to  the  power  which  is  denoted  by 
(fie  given  number  of  years,  and  multiply  the  result  by  t/te 
number  of  doll i its  in  flu  given  principal. 

Ex.  (1).  Find  the  amount  of  $850  in  three  years  at 
G  per  cent,  compound  interest. 

The  Amount  =  $851)  x  (106)8 
=  9860  x  1  191016 
=  11012-868. 
The  Compound  Interest  =  $1012-36-  $850 
=  $162.36. 

Note  III. — When  the  number  of  years  is  large  the 
student  is  recommended  to  employ  the  contracted 
method  of  multiplication,  explained  in  Art.  111. 

Interest  may  be  payable  either  yearly,  half-yearly,  or 
quarterly,  or  at  some  other  stated  period. 

In  finding  the  Compound  interest  on  .$2000  in  two 
years,  when  the  interest  is  payable  half  yearly,  at  5  per 
cent.,  we  reason  thus: 

6  per  cent,  for  a  year  —  2£  per  cent,  half-yearly,  2  years 
=  4  half-years. 

Hence  we  have  to  find  the  Compound  Interest  on 
$2000,  for  four  times  of  payment,  at  '2\  /><  r  cent. 
The  Amount  =  $2000  X  (1-025)* 
=  $2000  X  1-1038127 

$2207*625 

The  Interest  =  $2207-625 -$2000 
=  $207-625. 

Ex.  (2).  What  Principal  will  amount  to  $1012-3G3 
in  3  years  at  6  per  cent  ? 

Principal  X  (1-06)3  =a  $1012-363 
,.  Principal  =$lfif^ 
b    $850. 
Examples    (xcviii) 

(1)  What  is  the  Compouud  Interest  on  $1000  for  2  years, 
at  6  per  cent.,  payable  half-yearly  ? 

(2)  What  is  the  amount  of  $200  for  3  years,  at  6  per  cent., 
payable  half-yearly. 

(3)  Find  the  Compound  Interest  on  $675.75  for  3|  years, 
at  6  per  cent,  per  annum. 
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(4)  A  money  dealer  borrowed  §1000  for  2  years,  at  6  per 
cent,  interest;  and  loaned  the  same  in  such  a  manner  as  to 

ound  the  Interest  every  6  months.     What  profit  did 
he  make  in  2  years  by  this  proceeding  ? 

(5)  Find  the  difference  in  Compound  Interest  on  £5000 
for  2  years  at  4  per  cent.,  according  as  it  is  reckoned  yearly 
or  half-yearly. 

(6)  What  is  the  difference  between  the  Compound  Interest 
on  $40000  for  4  years,  and  on  $80000  for  2  years,  the  rate  in 
both  cases  being  5  per  cent.  ? 

(7)  A  and  B  lend  each  $248  for  3  years  at  3£  per  cent. 
one  at  Simple,  the  other  at  Compound  Interest ;  find  the 
difference  of  the  amount  of  interest  which  they  respectively 
receive. 

(H)  What  sum  at  four  per  cent.  Compound  Interest  will 
amount  in  2£  years  to  $16989-7728. 

(9)  What  sum  will  amount  to  $27783  in  3  years  at  5  per 
cent.  Compound  Interest. 

XXIII.    Present  Worth  and  Discount. 

181.  Suppose  A  owes  D  $105,  to  be  paid  at  the  end 
of  a  year.  If  A  be  disposed  to  pay  off  the  debt  at  once 
the  sum  which  he  ought  to  pay  should  be  such  that,  if 
put  out  at  interest  by  B,  it  will  amount  at  the  end  of  ;i 
year  to  $1»>.">.  Suppose  further  that  B  oan  put  out  his 
money  at  5  per  cent,  interest :  then  if  he  put  out  $100 
;ii  interest,  tnis  is  the  sum  which  will  amount  at  tho 
end  of  1  year  to  $105. 

Hence  $100  is  the  sum,  which  A  ought  to  pay  at 
once,  and  thi  i -;  called  the  Pbbbxnt  Worth  ^{  the  debt, 
tad  ie  evidently  such  a  sum  as  would,  if  put  out  to  in- 
i  for  the  given  time  and  rate,  amount  to  the  debt. 
The  difference  between  the  I  >eb1  and  the  Present  Worth, 
which  ii  in  the  case  under  consideration  $6,  is  called 

(In     I  >i    count. 

I  >i  tini.  fore  the  abatemenl  made  when  a 

11111  of  mom  \    1     paid   Indole  it     is   due    and     is   equal    to 

ih<-  11  Hi  Worth  of  the  Debt. 

n,.i     n,  I'm. 1   the    ftreeent    Worth    of 
$17Hl.m,  due  1  yean  henoe,  reckoning  interest  at  5 

per  Cent. 
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Tlie  Interest  on  $100  tor  4  years  at  5  per  cent,  is  $20. 
.V  $120  has  for  its  Present  Worth  $100  ; 
.-.  $1      has  for  its  Present  Worth  §  J  °  g  ; 

.-.  $1781.40  has  for  its  present  worth  $ '  ■"  -  LM.    !  "" 
=  $1484.50. 
.•.  Present  Worth  required  is  si  184.50. 

Ex.  (2).  Find  the  Discount  on  $1781.40, due  4  years 

hence,  reckoning  interest  at  5  per  cent. 

The  Present  Worth  i6  $1484.50,  as  we  have  just  shown  ; 
.-.the  Discount  =  $1781.40- $1484.50 
=  1896.90. 
When  the  Discount  alone  is  required  to  he  found  the 
following  is  the  solution  : 

The  Interest  on  $100  for  4  years  at  5  per  cent,  is  $20. 

.-.  $120  hM  for  its  Discount  $20  ; 

.•.  $1      h;is  for  its  Discount  $1':'.,"((  ; 

.-.  $1781.40  has  for  its  Discount  |im41*ll 

120 

=  $296.90. 

Ex.  (8).  What  was  the  debt  of  which  the  discount 
for  H  months  at  J)  per  oent.  was  $ 1 1.46  ? 

The  interest  on  $100  for  8  months  at  9  per  cent,  is  $0. 
.-.  $G  is  the  discount  on  $106 

.-.  $1  is  the  discount  on  $^j-6 

.-.  $44.46  is  the  discount  on  |i*l*«*i*« 

=  $785*40. 

Ex.  (4).  The  interest  on  a  certain  sum  of  money  for 
two  years  is  $60,  and  the  discount  for  the  same  time 
and  rate  in  $15.  Find  the  sum  and  the  rate  per  cerd. 
per  annum. 

Since  $50  is  the  interest  on  a  sum  of  money  which  sum 
=  (its  Present  Worth  +  its  Discount) 
=  (its  Present  Worth  +  $45) 
anil  $45  is  the  interest  on  its  Present  Worth, 

.".  $5  is  the  interest  on  $45 

.*.  $1  is  the  interest  ou  $•*,/'  > 
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.-.  $50  is  the  interest  on  $5lx-^i  or  $450, 

5 

.*.  $450  is  the  sum  required. 

Again,  the  interest  on  $45  for  2  years  is  $5. 
.-.  the  interest  on  $45  for  1  year  is  $j| ; 
.-.  the  interest  on  $1  for  1  year  is  $4*^2  > 
.-.  the  interest  on  $100  for  1  year  $J4°5°~ 

.'.  the  rate  is  5jj  per  cent. 

Note  I. — From  the  above  it  will  be  seen  that  the  Dis- 
count on  any  sum  is  the  Present  Worth  of  the  interest 
of  that  sum  for  the  same  time  and  rate :  thus  $45  is 
the  Present  Worth  of  $50  for  two  years  at  a  certain 
rate  per  cent. 

Ex.  (5).  If  $20  be  allowed  off  a  bill  of  $420  due  in 
6  months,  how  niiicli  shall  be  allowed  off  the  same  bill 
due  in  12  months  t 

$20  is  the  discount  off  §430  for  0  mouths  ; 
.-.  |20  is  the  interest  on  $400  for  6  mouths  ; 
.-.  $4o  If  khfl  interest  on  $400  for  12  months  ; 
.-.  $40  is  the  discount  off  |440  for  12  months  ; 
•  '•  $«Vo  'B  the  discount  off  $1  for  19  months  ; 
.    g4  jo  x  4o  JK  the  discount  off  $420  for  12  months. 

Now$43£i±^  =  S 

.-.   the  his. -.Mint  required  ifl  **: 

Noii;  ii.     Tin-  student  will  observe  that  the  Discount 
I  proportion*]  to  either  the  time  <>r  the  rate. 

it   si;,  be  the  Entered  on  $110  for  i  given 
tun. ,  wimt,  ihonld  be  the  Disoonnt  off  ^iir»  for  the 
•  one : 

$i;<  i  -  ili«'  intorost  on  $1  I 

•mt  Off  ftl 
*,','•„  ||  khi  .liH.'onnt  off  id 
.   ILHLL2  le  the  dJfeonri  off  $115. 


Now  » 7  »1  =  18J 


.*.  the  l)i  Ail  $18/». 
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Ex.  (7).  If  $10  be  allowed  off  a  bill  of  $110  due  8 
months  hence,  what  should  be  the  bill  from  which  the 
same  sum  is  allowed  as  1  months  discount: 

$10  is  the  discount  off  $110  lor  8  months  ; 
.•.  $10  is  the  interest  on  $100  for  8  months  ; 
/.  $10  is  the  interest  on  $200  for  4  months  ; 
.-.  $10  is  the  discount  off  $210  for  4  months  ; 
.-.  the  sum  required  is  $210. 

Ex.  (8).  Find  the  present  worth  of  $842.70  for  two 
years  at  G  per  cent.  Compound  Interest. 

The  compound  interest  on  $100  for  2  years  at  6  per  cent, 
is  $12.30. 

.-.   $112.36  has  for  its  present  worth  $1)0  ; 
.•.  $1  has  for  its  present  wor'h  |  .  li^i  ; 

.-.  $842.70  has  for  its  present  worth  |84*-T°X*00 

r  112. 3C 

=s  $750. 
•\  Present  worth  required  =  $750. 

Examples-    (xcxix) 
Find  the  Present  Worth  of 

(1)  $5520,  due  4  years  hence,  at  5  per  cent. 

(2)  $84.70,  due  2  J  years  hence,  at  9  per  cent. 

(3)  $615,  due  1  year  4  months  hence,  at  7  per  cent. 

(4)  $1120,  due  16  months  hence,  at  5  per  cent. 

(5)  £618.  2s.  6d,  due  8)  years  hence,  at  4  per  cent. 
Find  the  Discount  on 

(6)  $636,  due  in  9  months,  at  8  per  cent. 

(7)  $1884.30,  due  in  31  years,  at  10  per  cent. 

(8)  $637.50,  due  in  5£  years,  at  5  per  cent. 

(9)  £1165.  16s.  3d.,  due  in  2|  years,  at  6  per  oent. 

(10)  £252.  19s.  3d.,  due  in  9  months,  at  4£  per  cent. 

(11)  Find  the  present  worth  of  $6945.75,  due  3  years 
hence,  reckoning  compound  interest  at  5  per  cent 

(12)  Find  the  discount  on  $245.25,  due  1}  years  hence,  at 
5k  per  cent,  compound  interest,  payable  quarterly. 

(13)  A  tradesman  accepts  $19-3125  in  payment  of  a  debt 
of  $20m,  due  in  12  months,  in  consideration  of  being  paid 
at  once.     What  rate  of  discount  does  he  allow  ? 
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(14)  Find  the  present  worth  of  a  hill  for  $1127.10  drawn 
.Ian.  1  at  4  months,  and  discounted  Feh.  20  at  10  per  cent, 
per  annum. 

(15)  The  discount  on  $275  for  a  certain  time  is  $25  ;  what 
is  the  discount  on  the  same  sum  (1)  for  twice  that  time,  and 
(2)  for  half  the  time  ? 

L6)  A  tradesman  marks  his  goods  with  2  price?,  one  for 
cash  and  the  other  for  credit  of  6  months ;  what  relation 
should  the  two  prices  bear  to  each  other,  allowing  interest 
at  7£  per  cent.?  If  the  credit  price  of  an  article  be  $33.20, 
what  is  the  cash  price  ? 

(17)  If  $98  be  accepted  in  present  payment  of  $128,  ('ue 
some  time  hence,  what  should  be  a  proper  discount  of  a 
bill  of  $128  which  has  only  half  the  time  to  run? 

-i  A  certain  sum  ought  to  have  $20.80  allowed  as  8 
months  interest  on  it  ;  but  a  bill  for  the  same  sum  due  in  8 
months  at  the  same  rate,  should  have  $20  only  allowed  ofl 
as  discount  in  consideration  of  present  payment.  What  is 
the  sum  iind  the  rate  per  cent.  ? 

182.  The  Discount,  of  which  we  have  been  treating, 
lied  Ifathematioa]  Discount  or  True  Discount,  to 
distinguish  it  from  Practical  Discount,  of  which  there 
arc  two  Kind   : 
(1)  The  deduction  made  by  a  trader,  when  an  account 
id  to  him  before  the  time  when  he  propose 
demand  payment.     It  U  then  calculated  as  interest  on 
nt.     The    if  b  tradi  notice  on  his  bill 

thai  be  will  allow  l<>  per  cent,  discount  for  immediate 
and  if  the  amounl  of  the  bill  b  >    he 

■  and  the  eu  itomer  pays  him 
Phe  deduction  made  by  a  Lender  of  monej  from 
nil  which  be  propo  ea  to  lend.    Thus  if  a  borrower 
bind    Ihmi  all  bj  a  bill  to  pay  $100  a  year  henoe,  and  a 

noj  on  Hi"    ecurity  of  this  bill, 

ui  tin   rate  of  6  p<  i  a  at.,  1  bo  the  holder  of  the 

bill  $'.<.'»,  and  take    the  bill. 

ili.   [ntere  i  on  the  Preeenl  Wo] th 
of  a  d.  hi.     Pi .<■  tical   Di  oounl  ii    the  [nterest  on  the 

1 1  <  i  than 
I  .iihi. 
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183.  Three  days,  called  Days  qf  Grace,  are  always 
allowed,  after  a  bill  of  exohange,  or  a  promissory  note  is 
nominally  due  before  it  is  legally  due.  Tims  a  bill 
drawn  on  July  5,  for  8  months  would  be  nominally  due 

on  Oct.  5,  but  legally  on  Oct.  8.  Calendar  months  are 
always  reckoned  so  that  a  bill  of  8  mouths  whether 
drawn  on  the  28th,  29th,  or  30th  of  Nov.  1870,  would 
be  due  on  the  3rd  of  March  1877.  The  banker  or 
money  lender  who  discounts  a  note  always  charges 
interest  on  the  note  from  the  time  it  is  discounted  till  it 
is  legally  due  ;  hence  in  computing  Practical  Discount 
of  this  nature  interest  must  be  calculated  for  3  days 
more  than  the  time  the  note  has  to  run. 

Ex.  (1).  What  would  a  banker  gain  by  discounting  on 
Sept.  21  a  bill  of  $318.15,  dated  July  31,  at  4  months  at  6 
per  cent.  ? 

The  bill  is  legally  due  on  Dec.  3. 

The  number  of  days  from  Sept.  21  to  Dec.  3  is  73. 

The  interest  on  $318.15  for  73  days  at  5  per  cent,  is 
$;U815. 

The  Mathematical  discount  is  $3.15. 

.•.  the  banker's  gain  is  $.0315. 

Ex.  (2).  A  merchant  wishes  to  borrow  $96.91  on  a 
bill  made  on  July  5  for  8  months.  What  must  be  the 
face  of  the  bill,  interest  being  reckoned  at  8^  per  cent.  ? 

Time  between  July  5  and  Oct.  8  is  95  days. 
Interest  on  $100  for  95  days  at  8^  per  cent,  is  $2J. 
,\  a  note  for  $100  would  produce  $97| ; 

.-.  a  note  for  $  would  produce  $1  ; 

97f 

.'.  a  note  for  |?&MXl0G  would  produce  $96.91. 

Now  $96.91X100  J 
97$ 
.*.  the  face  of  the  note  is  $99. 

Examples-    (c) 

(1)  What  is  the  difference  between  the  true  and  the  banir 
discount  of  $950  for  3  mos.  at  7  per  cent.  ? 
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|2)  A  bill  is  drawn  for  $722.70  on  July  17  at  2  months, 
and  discounted  on  Aug.  11  at  7£  per  cent.;  how  much  did 
the  holder  receive  ? 

(3)  Tind  the  discount  charged  in  discounting  a  bill  for 
17850  drawn  A.pril  9  at  7  months  and  discounted  June  19th 
at  10  per  cent. 

(4)  For  what  sum  must  a  note  be  drawn  on  July  3,  at  3 
months,  so  that  discounted  immediately  it  may  produce 
$501.69,  money  being  worth  7  per  cent.  ? 

(5)  Find  the  difference  between  the  true  and  bank  dis- 
counts on  $5555  at  6  per  cent,  for  1  year. 

EXAMINATION  PAPERS. 


(1)  Explain  the  difference  between  Simple  and  Compound 
Interest.  Find  the  Interest  on  $25000  for  three  years  at  4 
per  cent,  supposing  Interest  to  make  Capital  at  the  end  of 
each  year. 

(2)  The  difference  between  the  Compound  and  Simple 
Interest  of  a  certain  sum  of  money  for  8  years  at  4  per 
cent,  is  $8.80.     Find  the  sum. 

(8)  Find  at  what  rate  Simple  Interest  in  two  years  a  sum 
of  money  would  amount  to  the  same  sum  as  at  4  per  cent. 
Compound  Interest. 

(4)  Find  the  Compound  Interest  on  $1000  at  3  per  cent. 
per  annum  for  2  years  and  195  days. 

(6)  A  person  puts  out  to  interest  $8000  at  4  per  cent. ;  ho 
anally  $hi><»,  and  adds  the  remainder  of  Ids  divi- 
[|  Htock.     What  is  ho  worth  :it  the  <'iid  of  5  yi 

II. 

Explain    the   distinction    Ix'twoon    true    discount     and 

bank  amount     Dcx     the  oreditor  or  the  debtor  gain  by 
computing  the  int-  n  I  Intead  of  the  diaoount  ? 

i  ui'i  Mm  diaooo.n1  on  1400,  due  one  year  benoe,  if 

per  annum.    Oaloulate 
the  ini'-i «  •  ml   i  i  the  tame  time,  and 

:  li  equal  to  th«  diir.i.nc..  i.etwm-ii  tin-  interest  and  the 

discount 

[f  £101  C110  for  a  given  time,  irhai 

-iiMiiid  be  the  diaoount  of  £1  n»  for  thi    ame  time  •' 
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(4)  What  must  be  the  rate  of  interest  in  order  that  the 
discount  on  $  10292  payable  at  the  end  of  1  year  73  days 
may  be  1372  ? 

(5)  A  tradesman  who  is  ready  to  allow  5  per  cent,  per 
annum  Compound  Interest,  for  ready  money,  is  asked  to 
give  credit  lor  two  years.  If  he  charge  SI  10.25  in  his  bill, 
what  ought  the  ready  money  price  to  have  been  ? 

III. 

(1)  A  speculator  borrowed  $5000,  which  he  immediately 
invested  in  land.  Six  months  afterwards  he  sold  the  land 
for  $7500,  on  a  credit  of  12  months,  with  interest.  Money 
being  at  6  per  cent.,  what  is  the  speculator's  profit  at  the 
end  of  12  months,  at  which  time  he  pays  $5000  ? 

(2)  A  merchant  bought  43  cwt.  3  or.  of  sugar  at  $5.25  per 
cwt.,  which  he  immediately  sold  at  §7  per  cwt.,  on  a  credit 
of  90  days,  and  then  had  the  purchaser's  note  for  the  amount 
discounted  in  the  bank,  at  6  per  cent.  What  profit  did  the 
merchant  make  ? 

(3)  Find  the  present  worth  of  $1000  due  2$  years  hence 
at  5  per  cent,  per  annum  ;  and  show  that  the  discount  of 
the  given  sum  is  equal  to  the  present  worth  for  the  same 
time  and  at  the  same  rate  of  interest  ? 

(4)  A  man  having  lent  $10000  at  5  per  cent,  interest,  pay- 
able half-yearly,  wishes  to  receive  his  interest  in  equal  por- 
tions monthly,  and  in  advance  ;  how  much  ought  he  to 
receive  every  mouth  ? 

(5)  Show  that  the  interest  on  £266.  13s.  4d.  for  three 
months,  at  4^  per  cent,  per  annum,  is  equal  to  the  discount 
of  i?83  for  15  mos.  at  3  per  cent,  per  annum. 

IV. 

(1)  How  much  may  be  gained  by  hiring  money  at  5  %  to 
pay  a  debt  of  $6400,  due  in  8  months,  allowing  the  present 
worth  of  this  debt  to  be  reckoned  by  deducting  5  %  per 
annum  discount? 

(2)  The  difference  between  the  simple  and  compound 
interests  of  a  sum  of  money  for  3  years  at  8  per  cent  ic 
$985.00.     What  is  the  sum  ? 

(3)  The  interest  on  a  certain  sum  of  money  for  two  years 
is  .£71  16*.  l^d.,  and  the  discount  on  the  same  sum,  for  the 
same  time,  is  £63  17s.,  simple  interest  being  reckoned  in 
both  cases.  Find  the  rate  per  cent,  per  annum,  and  the 
sum. 
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(4)  A  offers  $8000  for  a  farm ;  B  offers  $9500,  to  be  paid 
at  the  end  of  4  years.  Which  is  now  the  better  offer,  and 
by  how  much,  allowing  5  per  cent,  compound  interest? 

(5)  A  person  borrows  money  at  6  per  cent,  per  annum, 
and  pavs  the  interest  at  the  end  of  the  year ;  he  lends  it  out 
at  8  per  cent,  per  annum,  payable  quarterly,  and  receives 
the  interest  at  the  end  of  the  year ;  by  this  means  he  gains 
S'iG^lSoQ'i  a  year.     How  much  did  he  borrow  ? 

XXIV.    Equation  of  Payments- 

184.  When  several  sums  of  money  are  due  from  A  to 
B,  payable  at  different  times,  it  is  often  required  to  find 
the  time,  called  the  Equated  Time,  at  which  all  may  be 
paid  together,  without  injustice  to  A  or  B. 

When  great  exactness  is  demanded,  interest  must  be 
added  to  the  sums  paid  after  they  are  due,  and  discount 
subtracted  from  the  sums  paid  before  they  are  due. 
But  in  practice  the  following  rule  is  sufficiently  accu- 
rate: 

M ultljihi  each  debt  hj  the  number  of  daps  [or  months] 
which  if  it  due  :  add  the  remits  together:  divide  this 
sum  hi/  the  tum  of  the  debts :  the  quotient  will  he  (fie  num- 
ber ofdayt  |"/'  months]  in  the  equated  time. 

Take  the  following  Examples: 

|.  If  $800  be  due  from  A  to  B  at  the  end  of 
6  month,.  Mini  $700  :d  the  end  oi  9  months,  when  may 
both  rams  be  paid  in  a  Bingle  payment  without  unfair* 
I  |  ■  i  i o  //  F 

Number  of  months  in  equated  tiim 

__  ;sni] 

1  ooo 

V. 

iho  wh'.lr  ainuuiil  ..f  the  d<  hi  should  be  paid  at  the  ciul 
mnntliK. 
■    principle  on  which  this  solution  depends  18,    that 

the  i  '  the  mom  y,  the  payment  <>t'  winch  is  de 

the  tunc  lit  which  it  i     due,  i ■;  equal  to  the 

mieresi  of  that  which  i     to  be  paid  befon    ii   becomes 

dllC. 
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Tn  the  above  example  $300  is  kept  2|  months  after 
it  is  due,  and  the  interest  on  it  for  that  time  is  the  same 
as  the  interest  on  $840,  $(800x2f),  for  one  month. 

But  $700  is  paid  1]  months  before  it  is  due,  and  the 
interest  on  it  for  that  time  is  the  same  as  the  interest 
on  $840,  $(700  x  ty)  for  one  month. 

Ex.  (2).  A  is  indebted  to  B  in  the  following 
amounts:  #500  due  in  0  months;  S»ii»<>  due  in  7 
months  ;  and  $800  due  in  10  months.  Find  the  time 
when  all  these  payments  should  be  made  together. 

500  X  6  =  3000 
600  X  7  =  4200 
Him   x   10  =    8000 

1900  1900)1  .WOO 

8 

•.  the  equated  time  is  8  months. 

Note. — This  method  is  but  a  rough  approximation, 
and  can  only  be  taken  as  equitable  when  the  various 
times  of  payment  are  not  widely  apart.  It  will,  in 
short,  be  applicable  only  to  cases  which  occur  in  the 
ordinary  course  of  trade,  and  is  therefore  all  that  we 
require  in  the  present  work. 

It  is  also  to  be  observed  that  the  error  involved  in  this 
method  is  slightly  in  favour  of  ike  payer,  because  interest 
is  calculated  on  the  payments  made  before  they  are  due, 
instead  of  discount,  in  the  algebraical  process,  from 
which  the  method  is  derived.     See  Appendix. 

Examples-    (ci) 
What  is  the  equated  time  of 

(1)  $250  due  4  months  hence,  and  $350  due  10  months 
hence. 

Find  the  equated  time  of 

(2)  $300  due  3  months  hence,  $400  clue  4  months  hence, 
and  $500  due  6  months  hence. 

(8)  Of  a  debt  of  $1400,  $100  is  due  immediately,  $600  at 
the  end  of  1  month,  $400  at  the  end  of  7  months,  and  the 
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remainder  at  the  end  of  a  year.     At  what  time  might  the 
whole  debt  fairly,  be  paid  in  one  sum  ? 

(4)  A  grocer  ought  to  receive  from  a  customer  $50  at  the 
end  of  2  months,  $80  at  the  end  of  4  months,  and  $20  at  the 
end  of  6iJ  months.  What  would  be  the  proper  time  for  re- 
ceiving the  whole  sum  together  ? 

(5)  A  debt  is  to  be  paid  as  follows :  One-sixth  now,  and 
one-sixth  every  3  months  until  the  whole  is  paid.  When 
might  the  whole  debt  be  paid  at  once  ? 

(6)  If  $450  be  due  in  16  months,  and  $250  be  due  in  13| 
months  ;  find  the  sum  which  if  paid  now  would  be  equiva- 
lent to  the  whole  debt  at  the  equated  time,  interest  at  4  per 
cent. 

(7)  There  is  due  to  a  merchant  $800,  one-sixth  of  which 
is  to  be  paid  in  2  months,  one-third  in  3  months,  and  the 
remainder  in  G  months ;  but  the  debtor  agrees  to  pay  one- 
half  down.  How  long  may  he  retain  the  other  half  so  that 
neither  party  may  sustain  loss  ? 

(8)  A  sold  goods  to  B  at  sundry  times,  and  on  different 
terms  of  credit  as  follows:  Sept  80,  1868,  $80.75,  on  4 
months  credit;  Nov.  8,  1868,  $150,  on  5  months  credit ;  Jan. 
1,  1869,  $30.80,  on  6  months  credit;  March  10, 1869,  $40.50, 
on  5  months  credit;  April  25,  1869,  $60.31),  on  4  months 
ex  dit ;  how  much  will  balance  the  account  June  2,  1869? 

(9)  A  owes  H  <>n  tlic  1st  of  March  the  following  sums : 
£140  due  ..n  20th  of  April,  6120  duo  on  14th  of  May,  6880 
duo  on  15th  of  June.     On  what  day  may  11  pay  these  debts 

(lii)  M  buys  goods  of  JV,  and  lias  6  months'  credit  from 

the    il:i'o-    Of  invoice.       The  gOOdfl  lire  delivered  on  li  dj  t'l'el'ent 

.  to  the  following  amount  :  £101.  14*.  lOrf.  <>n  Aug.  h, 

ei  ii   .'  .  LOd  or  Sept.  5,  e808.  18*.  lOd.  on  Sept.  is,  1757. 

0*.  84  on  Not.  L8,  §128.  n  .  Od.  on  Nov.  28,  6128.  11*.  Qd. 

1 'no.  6.    On  the  18th  January,  -V,  who  desirei  to  receive 

nil   thf  i|il>t-i  in  one   payment,   reckons  that    this  payment 
should  bo  mado  is  i"  Show  that  this  is  approximately 
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185.  1-v'MioN  or  Aooountb  (also  oalled  "Averaging 

itinl  •<  'uinpnuncl  Equation  of  Payment 

1     tiii-  [unci    h  nl  liinliii"  ii)   what  tunc  fin     bukmet   <>/  an 

1  a  I"  paid  w  ithoul  gain  or  lot  1  to  eii  in  r  party* 
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The  Balance  ok  an  Account  is  the  difference  between 
the  two  sides  of  it  and  is  what  one  owes  the  other* 


Ex. 
Dr. 


A  in  Account  with  B. 


Cr. 


1877. 
Jan.     1 
Feb.    4 
Mar.  10 

Jan.  1,  500 X  0=  0 
Feb.  4,  800x84-20400 
Mar.10,  800x08  =  54400 


To 

li 

Mdse 

14 

$500.00 
600.00 

(1 

II 

800.00 

1877. 
1<VI>.  10 
Mar.    4 


By  CaBh 


11000.00 

ooo.oo 


1900) 


74800(39^ 
5700 

17800 
17100 


700 
89  days  from  Jan.  1  is  Feb.  9. 
Duo   Feb.  9 $1900 


Feb.  10,  1000X00=         0 
Mar.    4,     600x22  =  13200 


1600) 


13200(84; 
12800 


400 


8  days  from  Feb.  10  is  Feb.  18. 
Due  Feb.  18 $Kiuo 


If  the  account  be  settled  on  Feb.  9  it  is  evident  the 
credits  would  have  been  paid  9  days,  or  the  time  from 
Feb.  9  to  Feb.  18,  before  they  are  due.  This  would 
have  been  a  loss  of  interest  to  the  credit  side  and  a  cor- 
responding gain  to  the  debit  side.  Now  as  the  settle- 
ment should  be  one  of  equity  we  find  how  long  it  will 
take  the  balance,  $300,  to  gain  the  same  interest  that 
$1900  would  in  9  days. 

If  $1900  gain  a  certain  interest  in  9  days, 

$1  will  gain  the  same  interest  in  1900X9  days, 
and  $300  will  gain  the  same  interest  in  !  °°°  -  9,  or  57  days. 

Hence  the  balance  became  due  57  days  before  Feb. 
19,  or  on  Dec.  24. 

Note. — Fractional  parts  of  a  day  are  not  counted, 
unless  the  fraction  amounts  to  hah  a  day  or  upwards ; 
it  then  counts  another  day. 
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Hence  we  have  the  following  rule  : 

First  find  the  equated  time  for  each  side  of  the  account 
separately.  Then  multiply  the  amount  due  on  that  side 
which  falls  due  first,  by  the  number  of  days  between  the 
dates  of  the  equated  times,  and.  divide  th?  jyroduct  by  the 
balance  of  the  account.  The  quotient  will  be  the  number 
of  days  to  be  counted  forward  from  the  latest  date 
-r/i,  n  tin  smaller  side  oj  the  account  falls  due  first  ;  and 
backward  when  the  larger  side  falls  due  first. 

Examples-  (cii) 
(1)  Average  the  following  account : 
Dr.  J.  Hughes  in  account  with  S.  Adams.  Cr. 


1875. 
July    4 
Aug.  SO 

Aug.  29 
s.-pt  26 
Dec.    5 


1875. 

To  Balance 

$375.90 

Aug.  10 

"  Mdse. 

815.68 

Sept.    1 

M           it 

L78.26 

Sept  '25 

M           M 

887.20 

Nov.  '20 

II           M 

418.70 

Dec.    1 

By  Cash 
"  Mdse, 

•■   Cash 


$816.00 
675.00 
512.26 

101.75 
100.00 


(2)  When  is  the  balance  of  the  following  account  due  ? 
I>k.  A.  B.   Conron.  Ck. 


1877. 

1877. 

Bep.  19 

To  Mdw.ut  80  day  1 

1927.80 

Oct.  I" 

By  Cash 

$600.00 

on.  1.', 

BO    " 

842.78 

Nov20 

..       i. 

800.00 

60     " 

212.18 

Nov  80 

it       ii 

260.00 

Dae.  i 

80     " 

175.50 

(8)   When  ilid  the   balance   of  tlio   following  accounts  bo- 
•  i « i « • ,  tin'  inircliHiidiKe  items  being  on  o  months  '.' 

I  'i  .    .1.  (!riTn  iii  account  with  Adam  Miller  &  Co.    0b. 


IH70. 

187(5. 

h     1 

To  m.i  e. 

1720.70 

\|>ril     1 

By  Cash 

$700.(1(1 

»•                  41 

May    80 

\ldst> 

669.88 

April    ii 

<i           M 

667.80 

.lul\ 

"  Oeeb 

600.00 

<•           it 

800.00 

Bept.  26 

it                14 

100.00 

.Inn.-       U 

41                  || 

»     80 

"  |fdM 

760.20 

•Inly        IH 

41                  14 

560.00 

o.t.   B0 

i>      ii 

829.96 

A  Ilk'- 

.1                  tl 

684.00 

Nnv 

<t      ii 

600.00 

•  1                  44 
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XXV.    Averages  and  Percentages. 

186.  The  average  of  two  or  more  groups  of  numbers 
is  found  by  adding  the  numbers  together  and  dividing 
the  sum  by  the  number  of  groups. 

Thus  to  find  the  average  of  18,  15,  71,  23,  <>,  and  81, 
we  find  the  sum  of  the  numbers  to  he  L62,  ami  as  the 
number  of  groups  is  0,  fche  average  will  be  1G2^6, 
or  27. 

Note. — Express  any  remainder,  which  may  occur, 
decimally. 

Examples-    (ciii) 

(1)  Find  the  average  of  14,  26, 9,  18,  13,  24,  27,  39. 

(2)  Find  the  average  of  1600,  270,  974,  0,  230,  845,  1239. 

(3)  Find  the  average  population  of  throe  towns,  consisting 
respectively  of  34729,  40238  and  87290  inhabitants. 

(4)  Find  the  averag*  of  15*,  :;<;;,  17*,  (».  10|,74J,98J, 
and  '■"■'. 

(5)  Find  the  average  «.t  I'l'.'i,  21,  7,\  -034,  3^,  u,  24*  and 
122V 

PERCENTAGES. 

187.  Business  nun  regulate  their  affairs  and  calcu- 
late their  profits  ami  losses  with  reference  to  loo  as  a 
standard,  hence  there  arc  other  applications  of  the  term 
Per  Cent,  besides  those  already  given. 

When  we  speak  of  an  agent  getting  3  per  cent,  as  a 
commission  on  the  management  oi  an  estate,  we  mean 
that  from  every  $100  collected  he  deducts  §3  to  remu- 
nerate himself  for  the  trouble  of  collection. 

When  we  read  that  the   population   of  a  town  has 

increased  15  per  cent,  since  the  last  census,  we  mean 
that  if  the  number  of  inhabitants  then  had  been  divided 
into  groups  of  100,  and  the  number  of  inhabitants  nom 
into  groups  of  115,  the  number  of  groups  would  be  the 
same  in  both  cases. 

Ex.  (1).  How  much  is  3  per  cent,  on  $1479  'i 
Since  $100  yields  $3, 
$1  yields  $j^ 
$1479  yields  $147!)x3  or  $44-37. 
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Ex.  (2).  The  number  of  boys  in  a  school  increases  in 
a  certain  period  from  125  to  180,  what  is  the  increase 
per  cent.  ? 

On  125  the  increase  is  55. 

On  1  the  increase  is  {'.{'% 

On  100  the  increase  is  100xgg  or  2-^-°  or  44  ; 
•\  the  increase  is  44  per  cent. 

Examples-    (civ) 

(1)  Find  5  per  cent,  of  $2400  ;  8  per  cent,  of  3475  horses. 

(2)  How  much  per  cent,  is  25  parts  out  of  75  ;  178  out  of 
8900  ;  i  out  of  i  ? 

(3)  The  population  of  London  proper  decreased  33-11 
per  cent,  between  1861  and  1871 ;  in  1861  it  was  113,387 ; 
find  what  it  was  in  1871. 

(4)  How  much  per  cent,  is  9d.  in  the  pound  ;  12^  cents  in 
the  dollar  ;  $3  in.  every  $20  ? 

(5)  Find  the  number  of  which  21  is  7  per  cent.;  750  is  3} 
per  cent.;  216  is  *005  per  cent. 

COMMISSION  AND  BROKERAGE. 
188.  Commission  is  the  charge  made  by  an  agent  for 
baying  <»r  selling  goods,  and  is  generally  a  percentage 
on  the  money  tmgaged  in  ///<■  transaction. 

Baoxnuoi  is  the  charge  made  by  a  broker  for  buying 
i  Qmg  stocks,  bills  of  exchange,  &c. 
In  computing  Commission  care  must  be  taken  to  cal- 
culate it  on  the  money  actually  employed  in  the  busi- 

i  \.  (1).  My  agent   1  i.i  .   purchased    wheat,   on  my 
mt,  to  the  amount  of  $18768.     What  i8  his  com- 
miKsioii  at  I ;  per  oent.  '. 

The  commission  on  $100  is       $1.75;  \ 

SI 

$18768  is  »,H; 

i  o  ii 

—  1828.4  i  <  '•>ni.  required. 

Banes  ths  following  nils  may  be  used  j 
Multiply  Ou  ijiven  Btim  by  t/t<  rate  per  nut.  mnl  divide 
ii,.  product  I'!/  t00t  and  the  rentli  it  tin.  Committion  or 
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Ex.  (2).  I  send  my  agent  $1827  with  instructions  to 
deduct  his  commission  at  l£  per  cent.,  and  invest  the 
balance  in  silk,  how  much  did  he  invest  ? 

Since  the  Commission  on  $100  is  $1.50, 
out  of  $101.50  he  can  invest  $100. 


$1827 


a      100 

gl 827  X  I  00 
*       101.  SO 

=  $1800,  sum  required 


If  in  the  above  question  the  Commission  is  required, 
we  reason  as  follows  : 

On  $101.50  the  Commission  is  $1.50. 

M      41  '<  tt  Q      I. SO 

I*1  ^lTJY.Stf 


$1827       "  "  $ 


1  827  X  l. SO 


0  150 

=$27 
.\  The  Commission  required  is  $27. 

Examples-  (cv) 

Find  the  Commission  on 

(1)  $7600  at  If  per  cent.     (2)  $5600  at  12£  per  cent 

Find  the  Brokerage  on 

(3)  $2364  at  J  per  cent.     (4)  $375  at  .5  per  cent. 

(5)  An  agent  collected  rents  to  the  amount  of  $578  and 
his  Brokerage  amounted  to  $26.01  ;  what  was  the  rate? 

(6)  Sent  $3377  to  my  agent  to  invest  after  deducting  his 
Commission  at  2^  per  cent ;  what  was  his  Commission  ? 

(7)  What  is  the  ready  money  payment  of  an  account 
amounting  to  $7680,  allowing  a  discount  of  2£  per  cent.  ? 

(8)  A  receives  a  consignment  of  wheat  from  B.  He  is  to 
sell  it  on  a  commission  of  2  per  cent.,  and  invest  the  pro- 
ceeds in  silk,  after  deducting  his  commission  on  this  new 
transaction  at  4  per  cent.  A's  total  commission  was  $600. 
What  sum  did  he  invest  ? 

(9)  What  amount  of  money  was  invested,  when  the 
broker's  charges  at  H  per  cent  amounted  to  $576. 

(10)  Gave  $20050  to  a  broker  to  invest,  with  instruction, 
after  deducting  his  brokerage  at  ^  per  cent.,  to  invest  the 
balance  in  Government  bonds.  What  will  be  the  sum  in- 
vested, and  how  much  will  be  the  brokerage  ? 
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INSURANCE. 

189.  Insurance  is  security  guaranteed  by  one  party, 
on  being  paid  a  certain  sum,  to  anotlier  against  any  loss. 

Tbe  Premium  is  the  sum  paid  for  Insurance.  It  is 
always  a  certain  per  cent,  of  the  sum  insured. 

The  Policy  is  the  written  contract  of  Insurance. 

Note. — As  the  Premium  is  always  so  much  per  cent,  of  the 
sum  insured  it  is  found  by  the  same  rulo  as  Commission. 

What  sum  should  be  insured  at  4  per  cent.,  on  goods 
worth  $2940,  that  the  owner  may  receive,  in  case  of 
loss,  the  value  both  of  goods  and  premium  ? 

Since  the  premium  on  $  100  at  4  per  cent,  is  $4, 

896  worth  of  goods  would  be  covered  by  $100  ; 

.-.  $1  "  "  Z\%° ; 

.-.*2940      «  «  »2-^f^ 

=  $3062.50,  sum  re- 
quired. 

Examples-    (cvi) 
(1)  What  will  be  the  premium  of  insurance  on  the  furniture 
of  ii  house  valued  at  $2500  at  {  per  cent.  ? 

i •!)  What  is  the  premium  for  insuring  a  cargo,  valued  at 
♦21850,  at  8J  per  cent.  ? 

(8)  Par  what  sum  should  goods  worth  £4384.  0*.  .'!</.   bo 
per  cent,  that  the  owner  may  recover,  in  case 
of  Iohh,  thi'  value  of  both  goods  and  premium  9 

\  person  at  Iho  age  of  40   insures  his  life  in  each  of 
two  ofhcoa  for  $5500,  t ho  premiums  being  at  Iho  rate 
uii'l  .'ij|  porcont.,  respectively.     Find  bis  annual  payment. 
What  sum   urn  ;t   be   paid   to  insure  a  oargo  worth 

1964(H),  the  premium  being  l.J%,  policy  duty  ]  percent.,  ami 
hmkorago  \  per  cent.  ? 

600   harrols  of  floor  inmred  for  7fi  ]'   ' 
I"  r  n  lit.,  paying   $H0.Hfi    premium  ;    at 
what  price  per  barrel  dnl  he  purehii:  e  tin-  floUT  f 

(7)  A  oocupanj  took  a  i  per  oent.,  and  re  Injured 

\  of  it  in  another  oompany  at  :;  per  oent    'The  premium 

weeded  thai  paid  by  sio.    What  was  the  amount 

|H|    A      inpmiiit    el     jpplei    WllH    in:  in.  (I    at    31    per  cent,  to 

cover  jj  of  itH  value.    Tne  premium  was  $71.25;  what  woio 
the  epplo*  woi! 
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I 

TAXES. 

190.  A  tax  is  a  sum  of  money  assessed  on  a  person 
in  proportion  to  the  value  of  his  property,  amount  of 
income,  &c,  for  puhlic  purposes. 

In  order  to  levy  a  tax  persons,  called  assessors,  are 
first  employed  to  ascertain  or  appraise  the  value  of  all 
the  property  taxed.  When  this  has  been  done  the  sum 
to  be  levied  is  apportioned  amongst  the  property  own- 
ers according  to  the  value  of  the  property  of  each. 

Ex.    A  certain  town  has    property   valued   at    $1,- 
560,000  and  levies  a  tax  of  $28400;   what  should  li 
pay  whose  property  is  valued  at  $7500  ? 
Since  J1560000  pays  #'23400; 

.-.  llpaysMt$«fo; 

.-.  $7500  pays  ft7-*00* - 

v  W  1660000 

=  #112.50,  tax  required. 

Examples-     (cvii) 

(1)  In  a  school  section  containing  property  valued  at 
#1000110  a  tax  has  to  be  levied  to  pay  the  teacher's  salary  of 
#800,  and  #250  which  had  been  expended  in  purchasing 
maps,  &c.  Find  A1*  tax,  who  owns  proporty,  real  and  per- 
sonal, worth  15400, 

(2)  A  man  who  owns  #8500  worth  of  property  pajrs  a  tax 
of  #144.50  ;  find  the  rate  on  the  dollar. 

(3)  If  the  property  of  Toronto  be  valued  at  $76000000. 
and  B,  who  pays  tax  on  #80000  worth  of  property,  pay 
#1400,  find  the  total  tax  levied  in  Toronto. 

(4)  In  a  certain  section  a  schoolhouse  is  to  be  built  at  an 
expense  of  $8400,  to  be  defrayed  by  a  tax  upon  property 
valued  at  #700000.  What  is  the  rate  of  taxation  to  cover 
both  the  cost  of  the  schoolhouse  and  the  collector's  commis- 
sion at  4  per  cent.? 

DUTIES  OR  CUSTOMS. 

191.  Duties  or  Customs  are  sums  of  money  required 
by  government  to  be  paid  on  nearly  all  imported  goods. 

The  law  requires  that  all  goods  entering  Canada  shall 
be  landed  at  certain  places  where  Custom  Houses  are 
established.     These  places  are  called  Ports  of  Entry, 
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Duties  are  of  two  kinds,  ad  valorem  and  specific. 

An  Ad  Valorem  duty  is  a  certain  percentage  on  the 
cost  of  the  goods  in  the  country  from  which  they  are 
imported. 

A  Specific  duty  is  a  sum  computed  on  the  ton,  yard, 
gallon,  &c,  without  regard  to  the  value  of  the  goods. 

Note. — As  ad  valorem  duties  are  percentages  they  are 
computed  in  the  same  manner  as  Commission  &c. 

Ex.  Find   the   specific   duty    on    760    lhs.    of   Sul- 
phuric Acid  at  £  cent  per  lb. 
Duty  on  1  lb.  is  ^  cent. 

"  760  lbs.  is  7£°  cents =$3.80,  duty  required. 

Examples-    (cviii) 

(1)  What  is  the  duty  on  7635  lbs.  of  tea,  valued  at  $3500 
at  6  cents  per  lb.  ? 

(2)  Find  the  ad  valorem  duty  on  an  invoice  of  books 
which  cost  81760  at  5  per  cent. 

(8)  Find  the  specific  duty  on  750  gallons  of  wine  worth 
$'2150  at  60  cents  per  gallon. 

(4)  Find  the  duty  on  8400  lbs.  of  sugar  worth  7£  cents  per 
lb. ;  the  specific  duty  boiug  A  cent  per  lb.  and  the  ad  valorem 
duty  Sfi  pin  cent. 

(5)  Paid  11608.60  duty  on  an  invoice  of  cotton  at  the  rate 
of  17 i  per  cent. ;  what  was  the  value  of  the  cotton? 

STORA  GE. 

192.  BlWUOl  is  a  charge  made  by  a  person  who 

stores  movable   property  or  goods  for  another.    It  is 

Mill  by   Hit1  month   of  :i()  days  at  a  certain 

I  i  I.,  box,  bale,  &c. 

Tin  ol  tin     oods  pay  for  putting  the  goods  in 

■  wing  away,  and  the  exp«  delivery. 

Wli.  n  ■■  received  and  delivered  at  the  pleasure 

of  iin- ron  ignor,  the  due.-,  for  storage  are  usually  deter- 
mined by  an  n 

What    i .   the    oosi    ol     torage,  at    lc.    pei 
.  i  per  ii  I  received  and  delivered  aa 

per  follow 
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Account  dosed  October  Stul,  1877. 

Account  of  Storage  of  Wheat,  received  and  delivered 
for  Account  of  John  Jones,  Toronto. 


Date. 

lte- 
ceived. 

Deli- 
vered. 

Bal- 
ance. 

200 

50 

400 

100 

500 

50 

0 

200 

300 

100 

Days 

: 

5 

20 
5 
5 
0 
5 
5 
17 

Product*. 

18.77. 
Julv    

2 
11 
16 
21 
10 
15 
20 

5 
10 
15 

200 

1800 

«« 

150 

250 

<< 

350 

2000 

<< 

800 

"450 ' 
50 

2000 

j  400 

2500 

<< 

250 

•i 

000 

September  

200 
100 

1000 

it 

1500 

N 

200 

1700 

Bal.  on  hand  Oct.  2. 

1250 

1150 
100 

30)13000 

433£ 

1250 

1250 

433 ^  X  let.  =$4.33i. 
The  storage  of  200  bu.  for  9  days  +  50  for  5  davs,  +  400 
bu.  for  5  days,  +  100  bus.  for  20  days,  +  500  bus.  for  5 
days,  -f  50  bus.  for  5  days,  +  200  bus.  for  5  days,  +  300 
bu.  for  5  days,  +  100  bu.  for  17  day6,  is  the  same  as  the 
storage  of  13000  for  1  day,  or  of  433^  bu.  for  a  month  of  80 
days.     The  storage  of  433£  bu.  at  lc.  per  bushel  is  $4.33£. 

Examination  Papers. 
I. 

(1)  If  a  grocer's  pound  weight  is  10  drams  too  light, 
find  his  gain  per  cent,  from  this  source  alone. 

(3)  If  a  debt  after  a  deduction  of  5  per  cent,  becomes  $228, 
what  should  it  have  become  if  a  deduction  of  6£  per  cent, 
had  been  made  ? 

(3)  Find  the  value  of  the  goods  imported  when  an  ad 
valorem  duty  of  17$  per  cent,  produces  $637. 

(4)  The  population  of  a  city  has  increased  by  5975  persons 
between  1860  and  1870;  this  increase  is  12^  per  cent,  of  the 
population  of  1870.     What  was  the  population  in  1860? 

(5)  In  1850  the  population  of  a  town  was  7600  ;  in  1870 
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it  was  found  to  be  9196.  If  the  increase  per  cent,  during 
the  first  decade  was  the  same  as  during  the  last,  what  was 
this  per  cent.  ? 

II. 

(1)  A,  after  paying  -r  income  tax  of  1|  percent,  on  all 
his  salary  over  I  WO,  has  $1739.00  left.     Find  his  salary. 

(*2)  A  town  has  levied  a  tax  of  $7340,  which  sum  includes 
tlif  amount  voted  for  building  a  bridge  and  the  collector's 
fee*,  at  3  per  cent.     What  was  expended  on  the  bridge  ? 

(3)  The  average  of  ten  results  was  17.5 ;  that  of  the  first 
three  was  1G25,  and  of  the  next  four  16*5  ;  the  eighth  was  8 
less  than  the  ninth,  and  4  less  than  the  tenth.  What  was 
the  tenth  ? 

(4)  The  gross  receipts  of  a  railway  company  in  a  certain 
year  are  apportioned  thus  :  40  pel  cent.,  to  pay  the  working 
expenses,  54  per  cent,  to  give  the  shareholders  a  dividend  t 
th"  rate  of  8$  per  cent,  on  their  shares  ;  and  the  remainder, 

1~),  is  reserved.     What  was  the  paid  up  capital  of  the 
oompany  ? 

i .">)  A  can  do  5  per  cent,  of  a  piece  of  work  in  3  days  of 
in  boon  each  ;  B  can  do  7-i  per  cent,  of  it  in  5  days  of  8 
hours  each.  If  both  men  work  together  and  the  whole  work 
be  worth  $85  ,  what  does  each  get  ? 

III. 

,  1 1  li  valued  at  $7905.45  ;  the  premium  of  insur- 

ance is  .it  tin'  rate  Of  5}  per  cent.,  policy  duty  at.  1  per  cent., 
and  eomml  niorj  ut  ,7,,  per  cent;  what  sum  most  .be  insured 
rat  the  eargo  and  tlio  expenses  of  insurance  ? 
('21  Hecived,  ami  delivered,  on  account  of  Jamee  Smith, 
nudrj  bales  of  ootton,  as  follows:  Received  Jan.  l,  1H77, 
i.  16,  120 bales;  Feb.  I,  800 baiee;  Delivered 

1000    hales;    March     I,    600  bales;    April    8,400.' 

April  10,812  bale*,     Required  the  number  of  bales  remain- 
y  1,  and  the  ooet  of  storage  up  to  that  date, 
a  bale  par  month. 

I  if  the  increase  iii  the  Dumber  of  male  and   female 
^  por  cent.,  while  the  decrease  in   the  number 
I    |.,  r  oent.,  and  the  Inoreate  in  the  own- 
■  ni.;  oompare  the  antecedent  com 

|i.  and   female  pri    (>n( 

a   railway    return  ticket    for  a    month, 

for  ii  than  lie  would  have  don 
II  the  m  ttth  he  obta:na  an 
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'.cnsion  of  time  for  a  week  by  paying  5  percent,  on  the 
monthly  ticket.  The  whole  sum  paid  is  ft  10.50;  find  the 
price  of  the  single  ticket. 

(5)  The  paper  duty  was  \}.<l.  per  II).,  and  the  weight  of  a 
certain  book  l\  lbs.    The  paper  manufacturerer  realized  10 

per  cent,  on  bis  sale,  ami  the  publisher  20  per  cent,  on  his 
.mtlay.  What  reduction  might  be  made  in  the  price  of  the 
book  on  the  abolition  of  the  paper  duty,  allowing  to  each 
tradesman  the  same  rate  of  profit  as  before  ? 

IV. 

"^  (1)  A  merchant  bought  37  yards  2  qrs.  of  cloth  at  $1874 
per  vard,  and  49  yards  12  A  qrs.  of  silk,  at  U3:J  cents  per  yard. 
For  what  sum  must  the  whole  be  sold  to  make  a  profit  of 
33  i  per  cent.  ? 

(2)  A  commission  merchant  is  to  sell  12000  lbs.  of  cotton, 
and  invest  the  proceeds  in  sugar,  retaining  1|  on  the  sale, 
and  the  same  on  the  purchase.  Cotton  selling  at  7  cents, 
and  sugar  at  5  cents  per  pound,  what  quantity  of  sugar  can 
the  merchant  buy  f 

(3)  In  an  examination  of  750  candidates,  -22  on  the  whole 
do  well,  "84  barely  pass,  and  the  rest  fail ;  how  many  do 
well,  barely  pass,  and  fail,  respectively  ? 

(4)  Sold  grain  on  commission  at  5  per  cent. ;  invested  net 
proceeds  in  groceries  at  2  per  cent,  commission.  My  whole 
commission  was  $70.  What  was  the  value  of  the  grain  and 
groceries  ? 

(5)  A  commission  merchant  receives  125  bbls.  of  flour 
from  A,  150  bbls.  from  B,  225  bbls.  from  V ;  he  finds  on 
inspection  that  A.'s  is  10  per  cent,  better  than  H.'s,  and  C's 
5,-,  per  cent,  better  than  A.'s;  he  sells  the  whole  lot  at  $7 
per  barrel,  and  charges  4  per  cent,  commission.  How  much 
does  he  remit  to  each  ?  ^ 

V. 

(1)  A  broker  charges  me  1^-  per  cent,  commission  for  pur- 
chasing some  uncurrent  bank  bills  at  25  per  cent,  discount ; 
of  these  bills,  three  of  §10  each,  and  one  of  $50  beoone 
worthless  ;  I  dispose  of  the  remainder  at  par,  and  thus  make 
§520.     What  was  the  amount  of  bills  purchased  ? 

(2)  A  wholesale  merchant  sent  a  quantity  of  goods  into 
the  country  to  be  sold  by  auction,  on  a  commission  of  4  A-  per 
cent.  What  amount  of  goods  must  be  sold  that  his  agent 
may  buy  produce  with  the  avails  to  the  amount  of  §1910, 
alter  retaining  a  commission  of  2  per  cent.? 
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(3)  A  factor  receives  030056,  and  is  directed  to  purchase 
cotton  at  $289  per  bale  ;  be  is  to  receive  4  per  cent  commis- 
sion.    How  many  bales  does  he  buy  ? 

(4)  Sold  goods  to  a  certain  amount  on  a  commission  of  5 
per  cent.,  and,  having  remitted  tbe  net  proceeds  to  the 
owner,  received  for  prompt  payment  £  per  cent.,  which 
amounted  to  $16.15.     What  was  tbe  amount  of  commission  ? 

(5)  A  man  obtained  an  insurance  for  life  at  the  age  of  37, 
and  died  when  51  years  old.  The  policy  required  annual 
payments  during  life,  at  $2.8674  per  $100,  and  secured  to 
the  heirs  $1709.69  more  than  the  amount  of  all  the 
premiums  paid.     What  was  the  face  value  of  the  policy  ? 

XXVI.    Profit  and  Loss. 

193.  If  I  sell  for  $105  that  for  which  I  gave  $100,  I 
gain  $5  en  an  outlay  of  $100. 

If  I  sell  for  $95  that  for  which  I  gave  $100,  I  lose 
$5  on  an  outlay  of  $100. 

The  following  Examples  will  show  the  method  of 
solving  questions  relating  to  Profit  and  Loss,  the  prin- 
ciples laid  down  in  Section  xx  being  followed. 

..  (1).    I  sell  for  $6  that  for  which  I  gave  $5* 
What  is  my  gain  per  cent.  ? 

On  an  outlay  of  $5  my  gain  is  $1 ; 
On  an  outlay  of  $1  my  gain  is  $fc ; 
On  an  outlay  of  $100  my  gain  is  V-^-  or  $20 ; 
.*.  I  gain  20  per  cent. 

Ex.  (2).  I  bought  some  goods  for  $17.  How  must  I 
sell  them  in  order  to  gain  17}}  per  cent.  ? 

That  for  which  I  gave  $100  I  must  sell  for  $117j  * ; 

That  for  v.-lm  li  I  gave  $1  I  must  sell  for  0 

That  fur  which  I  gave  f  17  I  must  sell  for  f^™0,0  or  S20 

i    .    .   .    Bj  selling  goods  fox  97.20  l  made  a  profit 
of  'j.o  p.  i  ciii.     \\  ha!  did  I  give  for  them  t 
0  I  bough!  for  $100. 
l.l  for$l  I  bought  for  Iff  $; 

which  1  Bold  for  $7.20  1  bought  for  $!^2il£2   or  $6. 
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Ex.  (4).  If  by  selling  coffee  at  Is.  Id.  per  lb.  I  lose 
6  per  cent.,  what  must  I  sell  it  at  to  gain  5  per  cent.  ? 

That,  which  I  sell  at  95d.,  I  bought  for  lOOd.  ; 

That,  which  I  sell  at  Id.,  I  bought  for  *&4. ; 

That,  which  I  sell  at  19d.,  I  bought  for  iiiil^d.,  or  20d.; 

Having  thus  found  the  cost  price,  we  proceed  thus : 

To  gain  5  per  cent., 

that,  for  which  I  gave  lOOd.,  I  must  sell  for  105d. 

that,  for  which  I  gave  Id.,  I  must  sell  for  |{jgd. ; 

that,  for  which  I  gave  20d.,  I  must  sell  for  20xload.,  or  Is.  9d 
°  100         ' 

Or  thus : 

In  the  first  case, 

that  which  costs  lOOd.  sells  for  95d ; 
In  the  second  case, 

that  which  costs  lOOd,  sells  for  105d.  ; 
•  \  that  which  sells  for  95d.  must  bring  105d.; 
M  "       Id.  must  bring  J-^d. ; 

"       19d.  must  bring  l9^08d.t 
or  Is.  9d.  as  before 

Ex.  (5).  A  quantity  of  tea  is  sold  for  83J  cents,  per 
pound,  the  gain  is  10  per  cent.,  and  the  total  gain  is 
$48.     What  is  the  quantity  of  the  tea  ? 

That  which  sells  for  $110    cost  $100  ; 

"      $1  «        ${«{>; 

-      83icts."  ft0-83jxl00 

110 
.*.  the  cost  price  per  lb.  =  ^  of  $0'83£; 
.'.  the  gain  on  1  lb.         =  1'1  of  $0.83 J. 

Bu\  the  gain  per  lb.  X  No.  of  lbs.  sold  =  total  gain, 
or  T'T  of  $0-83^  X  No.  of  lbs.  sold  =  $iti  ; 

No.  of  lbs.  sold  =  9 48 

tV  of  $0-83} 
=  6331. 
683f  lbs.  is,  therefore,  quantity  sold. 
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194.  When  tea,  spirits,  wine  and  such  commodities 
are  mixed  it  must  he  observed  that 

quantity  of  ingredients  =  quantity  of  mixture, 
cost  of  ingredients  =  cost  of  mixture. 

Thus,  if  a  mixture  is  made  of  1  gallon  of  ale  at  8  cts. 
B  gallon,  3  at  15  cts.,  4  at  20  cts.,  and  12  at  7  cts. 

qiKintitv  of  ingredients  =  (1-f-  3+  4+12)  galls,  or  20  galls.; 
cost  of  ingredients         =  (8+45+80+84)  cts>j  or  $2.17. 

it  I  want  to  know  what  gain  per  cent  I  shall  make 
by  selling  this  mixture  at  26  cts.  a  gallon,  I  reason 
thus  : 

20  gall,  at  2G  cts.  will  sell  for  $5.20  ; 

.-.  that  for  which  I  gave  #2.17,  I  sell  for  $5.20  ; 

.-.  82.17  gains,  ($5.20— 82.17),  $3.03; 

.-.  «1  gains  $j);n:«; 

.-.  S100  gains |I2|2LJJL§,  0r  $130.63. 
.-.  1  gain  $1 :!'.).(>:>  per  cent. 

195.  In  solving  questions  on  Profit  and  Loas  the 
student  must,  be  very  careful  to  notice  whether  the  Rain 
is  calculated  mi  the  Belling  price  or  cost  price.  Thus, 
it  is  BOmetimee  said  that  a  retailer's  profit  is  25  per 
0)  nt.  meaning  that  he  gave  75  cents  for  an  article  which 
he  sells  for  $1.  His  profit,  in  this  case,  is  83J  per 
'<nt.  "ii  bis  outlay.  Care  must,  therefore,  he  taken 
to  •  •  tinctlv  which  is  meant.  The  profit 
<»n  ii  action  <>r  set  of  transactions  hy  no 
man  i  net  profit,  as  it  is  not  charged  with 

i'ty  ..I    expenses   winch   belong  to  the  business  in 

(ther  than  to  the  set  of  transactions  in  question. 

iven  kind  can  be  made  is  a, 

10  worth  of  raw  materials,  cost  of  labour 

1 10,  fixed  charges  fox  rent  &o.  being  $260  a 

find  1 1 1  tin    ooi  t   pi -i< f  each  article,  (2)  the 

i  ii  \  <>i'  !i  order  that  a  profit  of  80  per  cent,  on  the 

ma',  he  i eiili zed,  the  following  allowanoes  be 
,  in  per  cent,  ootnmisi  ton  to  agents 
on  ii  and  L2  per  oent.  for  had 

debts,  and  (8)  ih<'  amount  ol  profit  in  a  year. 
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(1 )  The  fixed  charges  must  be  referred  to  the  same  unit 
of  time  as  the  rest  of  the  estimate,  viz. :  1  week  =  ft2^0  = 

n  ■ 

Cost  of  100  articles  =  $50  +  $\?f  =  $.34-8077  ; 
.•.  cost  of  J  article  =  $0-548077. 

(2)  The  profit  on  capital  may  he  regarded  as  part  of  tint 
cost  of  production.  It  would  be  so,  in  &M5t,  if  the  money 
were  borrowed  at  80  per  cent,  interest.  30  per  cent,  added 
to  $648077  gives  ^"^»»U. 

Again,  the  commission  is  paid  on  the  money  actually 
received  ;  to  provide  for  it,  we  must  take  the  V  of 

^.1  SO  X-S48077(  or  ft1  "  x  '  :i"  ""    "'  '  H"  7  7. 
1  00  ;l  x  1  (ill 

Next :  12  per  cent,  on  had  debts  means  that  12  do  not 
pay  for  88  who  do.  To  provide  for  it,  we  take  '„'»"  of  the 
selling  price.     The  invoice  price  will,  therefore,  be 

t100XlOXl30Xg480TT  frggp 

V  100  ' 

(3)  To  find  tho  profit  we  must  take  i\\[t  of  the  cost  price, 
and  multiply  by  100  X  52. 

Annual  profit  =  $»>*leex»ix-t4»eTT   «  $855. 

10  0 

Examples  (cix) 

(1)  If  I  buy  an  article  for  $3.20  and  sell  it  for  84,  what  is 
my  gain  gain  per  cent.  '? 

(2)  If  1  sell  goods  for  $2240  and  gain  12  per  cent.,  what 
was  the  cost  price  ? 

(8)  If  876  yards  of  silk  be  sold  for  $1900,  and  20  per  cent, 
profit  be  made,  what  did  it  cost  per  yard  ? 

(4)  If,  by  selling  wine  at  17s.  M.  a  gallon,  I  lose  5  per 
cent.,  at  what  price  must  I  sell  it  to  gain  15  per  cent.  ? 

(5)  If,  by  soiling  goods  for  $544,  I  lose  10  per  cent.,  how 
much  per  cent,  should  I  have  lost  or  gained,  if  I  had  sold 
them  for  $072. 

(6)  The  manufacturer  will  supply  a  certain  article  at  \\d.; 
if  a  tradesman  charge  2d.,  what  profit  per  cent,  will  he 
make  ? 

(7)  A  tradesman's  prices  are  20  per  cent,  above  cost  price. 
If  he  allow  a  customer  10  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 

(8)  A  tradesman's  prices  are  25  per  cent,  above  cost  price. 
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If  he  allow  a  customer  12  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 

(9)  A  man  buys  goods  at  ,£23.  5s.  5d.,  and  6ells  them  at 
£22.  2s.  l$d.     How  much  does  he  lose  per  cent.  ? 

(10)  A  man  buys  goods  at  £15.  6s.  3d.,  and  sells  them 
again  at  £11.  15s.  9fd.     How  much  does  he  lose  percent.  ? 

(11)  A  man  buys  goods  at  the  rate  of  $96  per  cwt.,  and 
sells  2  tons  14  cwt.  8  qr.  12  lb.  for  §6000.  How  much  has 
he  gained  or  lost  per  cent,  on  his  outlay  ? 

(12)  If  8  per  cent,  be  gained  by  selling  a  piece  of  ground 
for  84125.60,  what  would  be  gained  per  cent,  by  selling  it  for 
$4202  ? 

(18)  If  3  per  cent,  more  be  pained  by  selling  a  horse  for 
8388  than  by  selling  him  for  $324,  what  must  his  original 
price  have  been  ? 

(14)  A  grocer  mixes  12  lb.  of  tea  at  2s.  6|rf.  per  lb.  with  4 
lb.  at  8s.  2\d.  At  what  price  must  he  sell  the  mixture  so  as 
to  gain  83  £  per  cent,  upon  his  outlay  ? 

(15)  How  many  pounds  of  tobacco  at  $1.05  a  pound  must 
a  tobacconist  mix  with  4  lb.  at  $1.30,  that  he  may  sell  the 
mixture  at  $1,565  Per  pound,  and  gain  38£  per  cent,  upon 
his  outlay  ? 

(16)  A  spirit  merchant  buys  80  gallons  of  whiskey  at  $3.60 
per  gallon,  and  180  gallons  more  at  $3.00  per  gallon,  i  nl 
mixes  them.  At  what  price  must  he  sell  the  mixture  to  f  ain 
8i  per  cent,  upon  his  outlay  ? 

(17)  I  mix  80  gallons  of  gin  at  $3.10  per  gallon  with  96 
gallons  at  83.41  H,  and  sell  the  mixture  so  as  to  gain  10  per 
cent.     At  what  price  per  gallon  do  I  sell  it  ? 

1 1H)  A  grocer  buys  two  sorts  of  tea  at  55  cents  and  61} 
cent*  per  lb.  respectively.  He  mixes  them  so  as  to  have  3 
Ik  of  the  dearer  lor  every  1  lb.  of  the  cheaper  sort,  and  sells 
the  mixture  at  80  cents  per  lb.    What  does  he  gain  per  cent.  ? 

XXVII.  Stocks  and  Shares. 

196.  Tl  anient  of  a  country,  the  authorities 

often  tinil  if.  necessary    to  borrow   money 
to  earn    on    public   Works,   &0.     A    loan    is    then    con- 
tracted and  tin;  borrower  plodgoa  the  oreditof  the  oouxx* 
to  pay  a  axed  rati  of  interest  on  the  sum 

■  wetl  until  tin-  debt  ii  paid  oil'. 
Thl  tt  rm  stock  is  applied  to  any  such  government, 
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loan.     It  also  denotes  the  capital  of  a  joint-stock  com- 
pany. 

Banks,  Kailway  Companies,  and  others,  have  then- 
capital  divided  into  shares  of  so  many  dollars  each, 
usually  $50  or  $100. 

The  price  of  stock  is  always  quoted  at  so  many  dol- 
lars for  $100  stock.  Thus  when  we  read  that  the  stock 
of  the  Toronto  Bank  is  at  155  it  means  that  $155  of 
money  will  purchase  $100  stock  in  that  hank. 

The  price  of  stock  is  always  fluctuating  owing  to  a 
change  in  the  value  of  money,  i.  e.,  at  times  money  is 
scarce  and  consequently  in  large  demand,  and  hence 
the  rate  of  interest  will  be  high  ;  at  other  times  it  is 
plentiful  and  therefore  cheap.  Thus  if  A  has  money 
to  loan  and  can  get  8  per  cent,  for  it  he  will  not  invest 
it  in  the  Dominion  stock,  which  pays  6  per  cent.,  un- 
less the  1  atter  is  so  cheap  that  he  can  make  8  per  cent. 
i.  e.y  unless  he  can  buy  it  at  75.  Hence  if  B  wished  to 
sell  Dominion  6  per  cent,  stock  he  would  have  to  sell  it 
at  a  discount. 

Again,  if  money  could  only  be  loaned  at  5  per  cent., 
B  would  be  able  to  sell  $100  of  such  stock  for  more 
than  $100  money,  in  this  case  he  would  sell  at  a  Pre- 
mium. Among  the  other  eauses  which  determine  the 
value  of  stock,  we  may  mention  its  desirability  as  a  safe 
investment,  commercial  and  political  changes  at  home 
and  abroad,  etc. 

197.  Stock  is  at  Par  when  it  sells  for  its  nominal 
value,  as,  when  $100  stock  sells  for  $100  money. 

It  is  at  a  Premium  when  it  sells  for  more  than  its 
nominal  value.  Thus,  when  $100  stock  sells  for  $109 
money  it  is  at  a  Premium  of  9  per  cent.  It  is  at  a  Dis- 
count when  it  sells  at  less  than  its  nominal  value. 
Thus,  when  $100  stock  seUs  for  $85  money,  it  is  at  a 
discount  of  15  per  cent. 

The  purchase  and  sale  of  stocks  are  usually  effected 
by  means  of  a  stock-broker,  who  is  paid  a  certain  per- 
centage on   all  stock  that   passes  through  his  hands. 
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Thus,  if  stock  is  at   92^  and  the  broker  charge  i  per 
cent.,  the  buyer  will  have  to  pay  $93,  ($92^  +  $|)  for 
0  stock,  and  the  seller  would  receive  $92    ($92^  — 
$£)  for  it. 

198.  Stock  is  often  named  from  the  interest  which  is 
paid  to  the  owners  of  the  stock.  Thus,  the  Dominion 
Government  stock,  paying  interest  at  the  rate  of  (i  per 
cent.,  is  spoken  of  as  the  Dominion  6  per  cents.,  or 
Dominion  O's. 

Consols  are  a  part  of  the  national  debt  of  Great  Brit- 
ain, so  called  from  the  Consolidation  of  the  stock  of 
various  annuities  into  a  joint  8  per  cent,  stock. 

The  National  Debt  ot  Great  Britain,  which  now 
amounts  to  about  773  millions,  has  been  incurred  by 
loan*  made  to  the  State  by  individuals.  Interest  is  paid 
upon  the  main  part  of  this  debt  at  the  rate  of  :i  percent. 
Tin-  names  of  the  persons,  who  have  a  claim  on  the 
nation  tor  such  interest,  are  registered  in  books  kept  by 
tin-  Bank  of  England  on  behalf  of  the  Government. 
Sucli  persons  are  oalled  Fundholdere :  the  <lrl>t  itself  is 
often  oalled  '/'/"■  l<'>nt<lx  .■  and  the  interest,  which  is  pay- 
able half-yearly,  is  oalled  Dividend*, 

Buppose  .1  to  !"•  ;i  Fundholder  in  that  particular  part 
of  the  National  Debt  called  The  Three  jwr  Cent.  Console, 
and  rappo  e  the  amount  of  the  debt,  which  be  is  ack- 
nowledged hv  the  Register  to  hold,  to  be  65000,  he  i ; 
tin  ii  nld  t<>  hold  86000  lock.  A  cannot  demand  the 
payment  of  6000  sovereigns,  or  any  smaller  Bum,  from 
the  <  loMTininiit,  as  ;i   redemption  of  the  debt,  but  the 

i  inn  ni  undertakes  to  pay  him  (or  any  one  to  wl 

ign  In    claim)  75  sovereigns,  every  half-j 

that  being  tin  ai int  of  interest   on  £5000  for  half  a 

■  B  i"  i  '■>  ni. 

.it.i  bo  de  n "i  ■  "i  selling  bii  claim  to 
/;.  'I'h.  ealne  oi  the  claim  does  not  ear)  much  from 
i  imr  to  i  him  m  tin  c.i  -  before  u  .  for  England  is  known 

.1  to  l»i  ablo  to  paj  the 

D   li<  i    d.  hi,  and  Ha-     I  ■cunt  y  ol   th.   claim  maL- 
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the  landholder  satisfied  with  a  low  rate  of  int. 
punctually  paid  and  easily  obtained.  The  value  of  i'100 
Stock  in  Consols  is  at  the  present  time  (July  12,  1877) 
92f,  that  is,  A  can  obtain  B92f  for  each  6100  Stock  that 
he  holds,  and  B  on  the  payment  of  50  x  £92 J,  or 
JE4G18.  16*.  can  have  the  65000  Stock,  now  held  by  A, 
transferred  to  him. 

A's  name  is  then  removed  from  the  Register,  and  B's 
name  is  inserted  in  it,  and  the  process  is  called  a  Trans- 
fer. A  is  said  to  sell  out  of  the  Funds  and  B  \>  Baid 
to  invent  in  them. 

199.  United  States  securities  are  of  two  kinds  :  Notes 
and  Bonds. 

United  States  8's,  5-20  are  bonds  bearing  interest  at 
6  per  cent.,  and  payable  in  20  years,  but  may  be  paid 
in  5  years,  if  the  Government  choose.  When  it  is 
necessary  to  distinguish  different  issues  of  bonds  bear 
ing  the  same  rate  of  interest,  the  year  at  which  they 
become  due  is  mentioned  ;  thus  U.  S.  G's,  5-20  of  '84  ; 
U.  S.  G's,  5-20  of  '85. 

Notes  are  of  two  kinds. 

Firsts  those  payable1  on  demand,  without  interest, 
known  as  United  States  Legal-tender  Notes,  or  "Green 
Backs." 

Second.  Treasury  notes  payable  at  a  specified  time, 
with  interest.  Of  this  kind  are  notes  bearing  interest 
at  7f\j  per  cent.,  and  known  as  7-30's.  These  have  all 
been  redeemed. 

200.  Currency  is  a  term,  used  in  commercial  lan- 
guage. 

First.  To  denote  the  aggregate  of  Specie,  Bills  of 
Exchange,  Bank  Bills,  Treasury  Notes,  ami  other  sub- 
stitutes for  money  employed  in  buying,  selling,  and 
carrying  on  exchange  of  commodities  between  various 
countries. 

Second.  To  denote  whatever  circulating  medium  is 
used  in  any  country  as  a  substitute  for  the  government 
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standard.  It  sometimes  happens  that  the  paper  cur- 
rency of  a  country  becomes  depreciated  in  value,  as  is 
the  case  at  the  present  time  in  the  United  States.  Thus 
when  we  read  in  Stock  quotations  of  American  currency 
buying  at  94 $  and  selling  at  95 £,  it  is  meant  that  a 
broker  would  give  $94£  gold  for  $100  of  paper  currency, 
and  that  he  would  sell  $100  of  paper  currency  for  $95£ 
gold.  Also  when  we  read  that  gold  is  105^,  it  is  meant 
that  the  paper  currency  is  taken  as  the  standard  for  the 
time  being,  and  $105  J  of  such  currency  would  be  given 
for  $100  gold. 

201.  In  Canada  the  HabiHty  on  all  Banks  Stocks  is 
limited  to  double  the  amount  of  the  subscribed  capital. 
On  all  other  stocks  the  liability  of  shareholders  is  strict- 
ly limited  to  the  amount  of  the  subscribed  capital. 

When  all  the  Capital  of  a  Company  has  been  paid  up, 
it  is  often  changed  from  Shares  to  Stock,  because  in  the 
case  of  Stock,  transactions  can  be  carried  on  with 
reference  to  any  portions  of  it,  whereas  in  the  case  of 
Shares,  fractional  parts  of  those  Shares  cannot  be 
transferred. 

Three  points  must  now  be  clearly  marked  : 

(1)  We  shall  know  the  amount  of  money  received  by 
A  for  any  given  amount  of  stock,  if  we  know  the  price  of 

<>ck  at  the  time  of  sale. 

(2)  We  shall  Know  how  much  stock  can  be  bought  by 
/;  Eh  any  riven  amount  of  money,  if  we  know  the  price 
c.f  tli«-  itoti  at  the  time  of  sale. 

(8)  We  hull  know  1  h«  amount,  of  im-omo  received  by 
A  (fiii< I  nli  'ijiii  iilly  by  B)  on  any  given  amount  of 
ntock,  If  w.  know  the  rate  of  interest  payable  on  the 
Stock  ;   the  income  depending  in   no  way  on  the  price  of 

the       tock. 

These  three  oases  we  now  proceed  to  illustrate: 

Ex.  (li.  Whiil  i  the  value  of  #'2500  stock  in  the 
Dominion  6'h  at  w\  '.' 
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The  value  of  $100  stock  is  $98.25  ; 
$1  stock  is     1-^ 

^500stockisS^ooX!)fi25; 

100 

=  I2456.S5. 

Ex.  (2).     How  much  stock  can  be  purchased  at  92^ 
for  $740  ? 

For  $92.50  I  can  purchase  $100  stock  ; 

For  81  »  ■.:'„  : 

For  $740  "  $1*0*1™    or  $800  stock. 

*  0  23  0       '  *^ 

Ex.  (3).  What  annual  income  is  derived  from  invest- 
ing $3920  in  the  6  per  cents,  at  98? 

Here  the  owner  of  $100  stock  has  an  income  of  $6,  and  to 
purchase  this  stock  he  must  pay  $98 ; 

.•.  $98  gives  an  income  of  $t>; 
.*.  $1  gives  an  income  of  $^  ; 
.-.  $3920  give  an  income  of  $3020  *  b,  or  $240. 

Ex.  (4).  What  sum  must  be  invested  in  the  Dominion 

G's  at  95   so  that  I  may  have   an  annual  income  of 
$1200? 

Since  $6  is  got  from  investing  $95  ; 

.•.  $1  is  got  from  investing  $™  ; 

.-.  $1200  is  got  from  investing  $'  20°e*  n-,or  819000. 

Ex.  (5).  What  annual  income  is  derived  from  #3560 
stock  in  the  U.  S.  5's,  10-40  ? 
Income  on  $100    stock  is  $5. 


$3550       "        $~°*--,  or  $177.50. 
This  is  merely  a  case  of  finding  the  Interest,  where 
the  stock  is  the  Principal. 

Ex.  (G).  Bought  stock  in  the  Bank  of  Commerce  at 
120.     The  last  dividend  was  at  8  per  cent.;  what  per 
oent.  did  I  make  on  the  investment  ? 
$120  give  an  income  of  $8  ; 

•"•     «5>1  $T2~o~  » 

.-.   $100  "  $v°°^)0r$6J, 

,\  the  per  cent,  required  is  6|. 
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Ex.  (7).  When  stock  is  at  84,  how  much  stock  must 
be  sold  to  raise  $462  ? 

Since  $84  is  got  from  selling  $100  stock ; 
...    |i  m  $JJL°  stock; 

.-.    $462  "  $±««2J-?-°  stock ; 

or  $550  stock. 
Ex.  (8).  What  is  the  price  of  Ontario  Bank  stock 
when  $6000  stock  produces  $5880  ? 
Since  $6000  stock  is  worth  $5880 ; 

.  .  ,  (i  ©5  880  • 

.  .      $1  "FffTTTTO"  ' 

A100xS880 Ana 


.'.  the  stock  was  selling  at  98. 

Ex.  (9).  By  investing  in  the  Dominion  6's  I  make  6| 
per  cent. ;  what  was  the  selling  price  of  this  stock  ? 
Since  $6.50  is  got  from  investing  $100  ; 
.*.    $1  $TT-Tro~ ' 

.'.    $6  "  $6-f76°°,or$92iV. 

.*.  the  selling  price  was  92Tv 

Ex.  (10).  Which  is  the  more  advantageous  stock  to 
invest  in,  6  per  cents,  at  95,  or  5  per  cents,  at  87£,  and 
how  much  per  cent,  is  it  better  ? 

Income  for  $95  in  the  6  per  cents,  is  $6 ; 
.\  Income  for  $1  in  the  6  per  cents,  is  $,&. 
Income  for  $1  in  the  5  per  cents  is  9jj-^  or  $ttV 
"Wo  have  now  to  compare  the  fraotions  ■&  and  tVV» 
Reduced  to  a  common  denominator  these  become  ,-jVry 

.-.  Income  for  $1  in  the  6  per  cents  is  (aVrV- tjVVb)  °*  a 
$1  Letter  than  in  the  5  per  cents. 

Income  for  $100  in  the  6  per  cents,  is  lOOX^VY'.  — 
^}%)  of  a  $1  bettor  than  in  the  5  per  cents. 

Now  IOOx(^Yb-bW)  =  -01...per  cent,  requii  d. 

\  i ■-  i  - . i r  1 1. 'in  I'.ts  ^5000  stock   from    a  8 
per  cent,  stock  at  «  nv<    I     the   proceeds  in  a  4 

90,     Find  the  difference  in  hi*  in- 
MOM. 
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First,  he  spIIb  £5000  stock  at  72,  and  gets  £(72x50)  or 
£3600. 

Then  he  invests  £3600  in  the  4  per  cent,  stock  at  90,  and 
buys  ,^3 «_o_g xi oo  8tock  or  £4000  stock. 

J  90 

Now  his  first  income  on  the  £5000  stock  was  £*°i>iLx  3, 

or  £150. 

And  his  second  income  on  the  £4000  stock  is  £±MA*4, 

or  £160 ; 
.'.  he  increases  his  income  by  £10. 

Ex.  (12).  A  person  invests  £1075.  10*.  in  Consols 
when  they  are  at  89^-,  and  sells  out  when  they  are  at 
93f ;  what  is  his  gain,  brokerage  at  |  per  cent,  on  each 
transaction. 

Here  an    annuity    which    costs    £(89£+&)    is    sold    for 

£(93g-&); 

.-.  on  £89$  the  gain   is  £3£  ; 

3ft 
.-.  on   £1      the  gain  is  £ggs,  or  £^  ; 

.-.  on   £1075  10s.  the  gain  is  £1075.  5  x  f»7,  or  £43.  10*. 

Ex.  (13).  A  person  invested  in  Bank  stock  at  89$ 
and  sold  out  at  108^,  and  cleared  $397.50  ;  how  much 
did  he  invest,  brokerage  being  \  per  cent,  on  each  tran- 
saction ? 

Here  what  cost  390  is  sold  for  $103£  ; 
.•.  he  gained  $13.25  by  investing  $90  ; 
.'.  he  gained  $1  by  investing  $i|°fl  ; 

.-.  he  gained  $397.50  by  investing  $397i°°g*90,  or  $2700. 

Ex.  (14).  A  person  having  to  pay  $3606^  two  years 
hence,  invested  a  certain  sum  in  the  Toronto  G  per  cent, 
city  bonds  to  accumulate  interest  until  the  debt  be  paid, 
and  also  an  equal  sum  next  year  ;  supposing  the  invest- 
ments to  be  made  when  the  stock  was  at  99,  and  the 
first  year's  interest  also  invested  in  stock,  and  the  price 
to  remain  the  same,  what  must  be  the  sum  invested  on 
each  occasion  that  there  may  be  just  sufficient  to  pay 
the  debt  at  the  proper  time  ? 
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Every  $99  invested  will  give  $6  interest ; 

.'.  every  $1  invested  will  give  $-^f  interest ; 

.*.  $  sum  invested  will  give  $  sum  X  A,  interest. 

Now  $  sum  X  -,$,■  invested  will  give  $  sum  X  A,  X  Jg 
interest. 

Hence  at  the  end  of  the  second  year  there  were  on  hand 
the  two  sums  invested. 

Two  years'  interest  on  the  first  investment  =  2  x  sum  X 

6 

One  year's  interest  on  the  second  investment  =  sum  x 

i  I  the  interest  on  the  first  year's  interest  =  sum  X  -A 
H  I .  ,  • 

Or  2  sums  -f  8  X  sum  X  A,  -f  sum  X  A  x  A  to  meet 
•8606^; 

•'•  (2  +U  +  *Ut)  8um  =  $3606^ ; 

8606  A 
.-.  sum  -  »214.,y  =$1650 

8810 

Examples,    (ex) 
Find  the  value  of 

(1)  $7645  stock  in  the  6  per  cents,  at  95. 
(1)  $9800  stock  in  the  5  per  cents,  at  HO. 
(8)  $7650  stock  in  the  7  per  cents,  at  118J. 

ISO  stock  in  the  8  per  cents,  at  92. 
(5  i   lilt.  LOf.  stock  in  the  8  per  oents.  at  91*. 

How  much  stook  will 

(6)  $h|oo  bay  in  the  4  per  oents.  at  75? 

(7)  $8767.60  i.uy  in  the  8  per  oents.  at  i 
(H)  JOMM  bay  in  the  7  percent*,  at  117  ? 

N  buy  ui  the  8 per  oerjl i.  at  Blf  • 
(10)   t'5527.  lO/i.  Imy  in  the  8  por  cunts,  at  !)2j|  ? 

Wlint  incoiiH'  \h  f^if,  IViiiH  invc  ting 

nil  $964.-26  in  ii..'  6  per  oent*.  al  mi  t 

$4147  in  i  per  oent.  ttook  at  794  ' 

(I. 'i;  $6790  I   .,i  96? 

(14)  $htz:>  in  :i  per  oent.  *t<>ck  at  74J  ? 

in  :;  p.  i  oeni    i-.i.  a<  R34J 
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What  amount  of  stock  must  be  sold 

(16)  In  the  8  per  cents,  at  125  to  produce  |750  ? 

(17)  In  the  Dominion  5'fl  at  92i  to  product  $629  ? 

(18)  In  the  6  per  cents,  at  101  to  produce  9064.50 

(19)  In  the  1\  per  cents,  at  128  to  produce  $4090? 
What  per  cent,  is  made  by  investing  in  the 

(20)  8  per  cents,  at  120:' 

(21)  5  per  cents,  at  95  ? 
(82)  G  per  cents,  at  104  ? 
(23)  3£  per  cents,  at  75  ? 

When  Greenbacks  are  at 

(24)  90,  what  is  the  price  of  gold  ? 

(25)  92^,  what  is  the  price  of  gold  ? 

(26)  84,  what  is  the  price  of  gold  ? 
When  gold  is  at  a  premium  of 

(27)  10  per  cent.,  what  are  "  Greenbacks"  quoted  at  ? 

(28)  25  per  cent.,  what  are  "Greenbacks  "  quoted  at? 

(29)  14  per  cent.,  what  is  $5700  of  American  Currency 
worth  ? 

What  sum  must  be  invested  in  the 

(30)  8  per  cents.,  at  120  so  as  to  produce  an  income  of 
$640. 

(31)  5  per  cents.,  at  90  so  as  to  produce  an  income  of 
$3750  ? 

(32)  4£  jpor  oonte.,  at  67  so  as  to  produce  an  income  of 
12790. 

What  is  the  selling  price  of  stock  when 

(68)  $550  stock  in  the  6  per  cents,  produce  1568.25  ? 

(34)  $7840  stock  in  the  4  per  cents,  produce  $6664  ? 
y  (35)  £840  stock  in  the  3  per  cents,  produce  £773.  17*.  ? 

(30)  What  must  I  pay  for  U.  S.  10-40's  (  Interest  at  5  %) 
that  my  investment  may  yield  6  per  cent  ? 

(37)  Which  is  the  hotter  investment,  the  buying  of  9  per 
cent,  stocks  at  25  per  cent,  advance,  or  6  per  cent,  stocks  at 
25  per  cent,  discount,  and  how  much  per  cent,  better  ? 

(38)  The  difference  between  the  i ncomes  derived  from  in- 
vesting a  certain  sum  in  6  per  ce  nt-  stock  at  126,  and  in  9 


/ 
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per  cent,  stock  at  210,  is  £22.  10s.  What  is  the  amount  in- 
vested ? 

i  (39)  I  sell  out  of  the  3  per  cents,  at  96,  and  invest  the 
proceeds  in  Railway  5  per  cent,  stock  at  par ;  find  by  how 
much  per  cent,  my  income  is  increased. 

>i  (40)  If  a  3^  per  cent,  stock  be  at  91,  how  much  must  I 
invest  in  it,  so  as  to  have  a  yearly  income  of  £932,  after  pay- 
ing Id  in  the  pound  income-tax  ? 

(41)  By  selling  out  £4500  in  the  India  5  per  cent,  stock  at 
1124,  and  investing  the  proceeds  in  Egyptian  7  per  cent, 
stock,  a  person  finds  his  income  increased  by  £1G8.  15s. 
What  is  the  price  of  the  latter  stock? 

(42)  Find  the  alteration  in  income  occasioned  by  shifting 
£3200  stock  from  the  3  per  cents,  at  86§,  to  4  per  cent,  stock 
at  114^  :  the  brokerage  being  |  per  cent. 

|  18)  A  owns  a  farm  which  rents  for  $411.45  per  annum. 
If  he  sell  the  farm  for  $8229,  and  invest  the  proceeds  in  U. 
S.  G's,  5-20's  of  84,  at  105,  paying  £  per  cent,  brokerage,  will 
his  yearly  income  be  increased  or  diminished,  and  how 
much  ? 
\f  (44)  Through  a  broker  I  invested  a  certain  sum  of  money 
iu  U.S.  6'b,  6-20  at  107^,  and  twice  as  much  in  U.S.  5's 
1U-4U  at  98^,  brokerage  in  each  case  \  per  cent.  My  in- 
come from  both  investments  was  $1074.  How  much  did  I 
invest  in  each  kind  of  stock  ?  \(*  l!h 

<45)  A  purchased  goods  for  which  he  was  to  pay  $7000  in 
SOI  i  <incy,  or  $5500  in  gold.  Will  he  gain  or  lose  by  accept- 
ing the  latter  proposal,  gold  being  at  125,  and  how  much  ? 
I  in  the  3  per  cents,  at  92.  They  fall  to  85, 
iiml  I  sell  out  and  obtain  a  safe  investment  paying  5  per 
I. lit  ii..t  ul.j.  rt  to  fluctuation  of  value.  How  long 
urn  i  I  hold  it  before  I  shall  make  a  profit  by  the  change, 
iu  mil  |"  i  to  their  former  value  ? 

.mi  stolid  Montreal  Bank  stock  paying  an  annual 

•  ml  "111  per  cent.     I  sell  at  IKO  and  invest  in  Toronto 
Oum  <  '■  in;  ud  receive  an  annual  dividend 

What  change  is  made  in  iii y  income,  broker- 
,i;-.-  1».  in;'  i        and    '     ,  OD  tin-  n- .peel  ivo  transactions ? 

A  p.-iMou  bought  stock  at  '.).">  j,  and  after  receiving  the 

hail  .      .  the  rate  of  7  percent,  per  annum, 

Hold  made  a  profit  of  $37. 5o.     How  much 

Btock  did  he  I. 

i    IH    it    bettel    to   lliNest     III     the    6    per  cents  at 

08t,'  cut*  at  86,  brokerage  b<  cut.? 
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(50)  What  sum  must  a  man  invest  in  the  Dominion  6's  at 
101  in  order  to  have  a  clear  income  of  $1775.50,  after  pay- 
ing an  income  tax  of  If  cents  on  the  dollar  on  all  over 
8400  ? 

(51)  A  gentleman  has  been  receiving  12  per  cent,  on  his 
capital  in  Canada.  He  goes  to  England  to  reside,  and  in- 
vests it  in  the  3  per  cents,  at  94§,  and  his  income  in  England 
is  £2400.  What  was  his  income  in  Canada,  £  being  equal 
to  $4.86|  ? 

(52)  By  selling  out  .£4500  in  the  India  Five  per  Cent. 
Stock  at  112^,  and  investing  the  proceeds  in  Egyptian  Seven 
per  Cent.  Stock,  A  finds  his  income  increased  by  £168.  15s. 
What  was  the  price  of  the  latter  stock,  brokerage  on  each 
transaction  being  J  per  cent.  ? 

(53)  The  6  per  cents,  are  at  9H  and  the  7  per  cents,  at 
102.  A  person  has  a  sum  of  money  to  invest  which  will  give 
him  $4500  more  of  the  former  stock  than  of  the  latter.  Find 
the  difference  of  income  he  could  obtain  by  investing  in  the 
two  stocks. 

(54)  One  company  guarantees  to  pay  5  per  cent,  on  shares 
of  $100  each  ;  another  guarantees  at  the  rate  of  4f  per  cent, 
on  shares  of  $30  each  ;  the  price  of  the  former  is  124£,  and 
of  the  latter  $34  each  ;  compare  the  rates  of  interest  which 
the  shares  return  to  the  purchasers. 

(55)  The  present  income  of  a  railway  company  would 
justify  a  dividend  of  3  j  per  cent.,  if  there  were  no  preference 
shares;  but  as  $1800000  of  the  stock  consists  of  such  shares, 
which  are  guaranteed  5  per  cent,  per  annum,  the  ordinary 
shareholders  receive  only  3  per  cent.  What  is  the  whole 
amount  of  stock  ? 

(56)  Received  from  my  correspondent  in  New  York 
$6150  U.S.  currency,  with  instructions  to  deduct  my  com- 
mission at  2^  per  cent.,  and  invest  the  remainder  in  Cana- 
dian Tweeds  worth  $1.03£  per  yard.  How  many  yards 
should  I  send  him,  gold  being  quoted  at  115  ? 

Examination  Papers. 
I. 

(1)  In  a  sale  of  goods  for  $728  there  is  a  loss  of  9  per 
cent. ;  for  what  must  3  times  the  quantity  be  sold  in  order 
to  gain  7  per  cent.  ? 

(2)  If  20  per  cent,  be  gained  by  selling  aji  article  for  $2.10; 
what  is  the  gain  or  loss  per  cent,  when  it  is  sold  for  $1.60  ? 
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(3)  A  grocer  had  150  lbs.  of  tea,  of  which  he  sold  50  lbs. 
at  $1.80  per  pound,  and  found  he  was  gairrng  only  7£  per 
cent.,  but  he  wished  to  gain  10  per  cent,  on  the  whole.  At 
what  rate  must  the  remaining  100  lbs.  be  sold  that  he  may 
attain  his  wishes  ? 

14)  A  tradesman  adds  35  per  cent,  to  the  cost  price  of  his 
goodB,  and  gives  his  customers  a  reduction  of  10  per  cent,  on 
their  bills  ;  what  profit  does  he  make  ? 

(5)  A  bill  of  $2520  due  a  year  hence  can  be  taken  up  now 
at  5  per  cent,  discount.  Supposing  a  tradesman  can  employ 
his  capital  so  as  to  obtain  interest  at  the  end  of  every  quarter 
at  the  rate  of  4^  per  cent,  per  annum,  had  he  better  so 
employ  it  or  take  up  the  bill ;  and  what  will  be  the  difference 
to  him? 

II. 

(1)  A  tradesman  marks  bis  goodB  with  two  prices,  one 
for  ready  money,  and  the  other  for  one  year's  credit,  allow- 
ing discount  at  5  per  cent.  If  the  credit  price  bo  marked 
$2.45,  what  ought  the  cash  price  to  be  i 

(2)  If  goods  be  sold  on  condition  to  allow  10  per  ceut. 
discount,  if  payment  be  made  at  the  end  of  six  months, 
what  discount  ought  to  be  allowed  if  payment  be  actually 
lu-uli-  ( 1)  three  months  before,  and  (2)  three  months  after  the 

time,  if  money  bear  interest  at  5  per  cent,  per  annum '? 

('■',)  A    person  purchases  goods  at  $1.20  per  pound  Troy 

I   and  soils    them    a^ain   by   Avoirdupois    weight;  at 

ulntt  rate  pel  ounce  must  he  sell  bo  as  exactly  to  reimburse 

iti  wiiit   is  meant  when  it  is  said  that  Consols  arc  at 
WIk.i  are  they  at  when  69000  is  paid  for    810000 

i    ' 

■  •lis  $1200  stock  in  Hi"  :'.  per  criits.  at  86,  in 
i'i.i  i . .  i ii \ <•  t  in  bank    took  paying 8 per  oent.;  what  price 
i  I.,  be  neither  a  gainer  nor  l< 

III. 

(l)i  iQO  to  my  Montreal  to  Inva  I  In 

b      Be  deducts  bis  oommissioc  oi  8  per  oent. 

ml  |.  i.      I  low   many  pounds  do  I  receive  and 

■  I  inn  i  [sell  pei  lb    "  m  i"  make  a  profit  of  Ji£~  ^ 
10  and  insurance  at  ili«'  rate  of   ', 

i     ; -lit  I. in. I  ai  $.'>(>  on  acre;  bow  muoh  mc 

i  i!   .'.,   pi  i    cent.  from    my  asking 
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price,  and  still  make  20  per  ceut.  profit  on  the  purchase 
money  ? 

(8)  A  buys  silks  at  $2.26  per  yard  on  a  credit  of  6  months. 
B  buys  the  same  quality  of  silks  for  $2.15  per  yard,  cash. 
Which  makes  the  test  purchase,  money  being  worth  10  per 
cent.,  and  what  must  the  goods  be  marked  at  to  insure  a 
gain  of  25  per  cent.?  Or,  if  the  silks  he  sold  at  $3  per  yard, 
what  profit  per  cent,  does  each  make  ? 

(4)  A  person  huys  an  article  and  sells  it  so  as  to  gain  5 
per  cent.  If  he  had  bought  it  at  5  per  cent,  less,  and  sold 
it  for  5  cents  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(5)  A  person  buys  6  per  cent,  city  of  Toronto  bonds,  the 
interest  on  which  is  paid  yearly,  and  which  are  to  be  paid 
off  at  par,  3  years  after  the  time  of  purchase ;  if  money  be 
worth  5  per  oent.,  what  price  should  he  give  for  the  bonds  ? 

IV. 

(1)  Bought  cloth  at  $3  in  gold,  and  sold  at  H  in  currency. 
Did  I  gain  or  lose  by  the  transaction,  and  how  much  per 
cent,  in  currency,  gold  being  at  118? 

(2)  A  merchant  sold  24  cheese  at  330  each.  On  one  half 
he  gained  30  per  cent.,  and  on  the  remainder  he  lost  30  per 
cent.  ;  did  he  gain  or  lose  on  the  whole,  and  how  much  '.' 

(3)  A  man  wishing  to  sell  his  farm  asked  30  per  cent,  more 
than  it  cost  him,  but  he  finally  sold  it  for  20  per  cent,  less 
th:in  his  asking  price.  He  gained  $528  by  the  transaction. 
How  much  did  the  farm  cost,  what  was  his  asking  price, 
and  for  how  much  did  he  sell  it? 

(1)  A  person  having  to  pay  $1085  at  the  end  of  2  years 
invested  a  certain  sum  in  3  per  cent,  stock,  allowing  the 
dividends  to  accumulate  until  the  payment  of  the  debt,  and 

also  an  equal  sum  next  year,  and  also  the  previous  year's 
interest.  If  the  investment  is  made  and  the  debt  paid  when 
stock  was  at  7H,  what  must  be  the  sum  invested  on  each 
occasion  that  there  may  be  just  sufficient  to  pay  the  debt  at 
the  proper  time  ? 

(5)  A  merchant's  stock-in-trade  is  valued  on  Jan.  1,  1875, 
at  #40000,  he  has  $1751)  in  cash  and  owes  $9350;  during  the 
year  his  personal  expenses,  $1500  are  paid  out  of  the  pro- 
ceeds of  the  business,  and  on  Jan.  1,  1870,  his  stock  is  valued 
at  189750,  he  has  $2850  in  cash  and  owes  $7550.  What  is 
the  whole  profit  of  the  year's  transactions  alter  deducting  5 
per  cent,  interest  on  the  capital  with  which  he  began  the 
year? 
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V. 

(1)  I  received  an  8  per  oeut.  dividend  on  railway  stock, 
and  invested  the  money  in  the  same  stock  at  80.  My  stock 
having  increased  to  $18750,  what  was  the  amount  of  my 
dividend  ? 

(2)  How  many  shares  of  $50  each  must  be  bought  at  25 
per  cent,  discount,  brokerage  If  per  cent.,  and  sold  at  16 
per  cent,  discount,  brokerage  1J  per  cent.,  to  gain  $121. 66|? 

(3)  What  sum  must  be  invested  in  United  States  10-40's 
bearing  interest  at  5  per  cent^  payable  in  go ld>  purchased  at 
par,  to  produce  a  semi-annual  income  of  $400  U.  S.  currency, 
when  gold  is  quoted  at  175  per  cent.  ? 

(4)  The  charter  of  a  new  railroad  company  limits  the 
stock  to  $1500000,  of  which  3  instalments  of  $10  per  cent., 
20  per  cent.,  and  40  per  cent,  respectively  having  been  paid 
in  ;  the  cost  of  construction  has  reached  $850000,  and  the 
estimated  cost  of  completion  is  $850000.  If  the  company 
call  in  the  nual  instalment  of  its  stock,  and  assess  the  stock- 
holders for  the  remaining  outlay,  what  will  be  the  rate  per 
cent.  ? 

(5)  A  person  invests  $16380  in  the  3  per  cents,  at  91  ;  he 
sells  out  $  12000  stock  when  they  have  risen  to  93£,  and  the 
remainder  when  they  have  fallen  to  85.  How  much  does 
he  gain  or  lose  by  the  transaction.  If  he  invests  the  pro- 
duce in  1 J  per  cent,  stock  at  102,  what  is  the  difference  in 
his  income  ? 

XXVIII.    Division  into  Proportional  Parts. 
202.  Suppose  8  persons,  A,  B,  and  (J,  to  be  in  pari* 

mi  hip,  and  an  arrangement  made  that  the  profits  of 
tin-  btUlinc  ss,  in  which  they  are  iii".:i"vd,  are  to  he  di- 
vided into  8  equal  parts,  of  which  A  ie  bo  take  :'.  parte, 
li  2  parts,  and  ('  1  pail.  The  shares  of  A,  H,  and  0 
iin  ih.n  laid  to  !»•  in  the  proportion  of  8,  2,  and  1. 

Ex.  (1).  Divide    $127">     anions    M     persons,    whoso 
bail     Ml  to  I"-  in  thr  proportion  <>f  :5,  5,  and  7. 

TIiih  limy  be  regarded  U  ft  OftM  in  uliuli  0O6  holds  8 
ihaN  fQBI  5,  *nd  mm  7,  ami  thoy  hold  15  shares  in  all. 

iieiM!i.,  if  wi  dhridi  11876"  by  L6,  end  we- get  the  amount 

of  uru  share,  that  in,  amount  of  on<  3  ""*    =  $Hf>. 

Then  one  of  the  persona  receives  !»  x  &H5,  or  $255  ; 

Mond  reoeivM  5  x  #85,  or  8  I 

the  Bird  reoeiTea  7  x  $85,  or  $595. 
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Ex.  (2).  Divide  $837  among  three  partnersk  whose 
shares  are  to  be  in  the  proportion  of  £,  ^,  and  ^. 

The  common  denominator  of  |,  ^,  and  £  is  30; 
,\  the  shares  are  to  he  in  the  proportion  of  J  J,  Jjj,  and  /„  ; 
that  is  the  proportion  of  15,  10,  and  6  ; 
Now  15  4-  10  +  6=  81. 
.•.  amount  of  one  share  out  of  31  shares  =  $  Yf  e=  $27. 
Then  one  ot  the  partners  receives  15  x  $27,  or  $405  ; 
the  second  receives  10  X  $27,  or  $270 ; 
the  third  receives    G  x  $27,  or  $162. 

Ex.  (8).  A  rate  of  $4212  is  to  be  paid  by  three  town- 
ships, and  the  property  on  which  it  is  levied  is  $24700 
in  the  first,  $37250  in  the  second,  and  $43350  in  the 
third.     What  sum  is  paid  by  each  ? 

Amount  of  property  on  which  the  rate  is  levied  is  $105300. 
Then  $105300  has  to  pay  a  rate  of  $1212. 
.-.$1  has  to  pay  a  rate  S,;^^ 

.-.$24700     hastopayarate$24700x4212,  or  $988; 

105300  ' 

$37250    has  to  pay  a  rate  $  ?  7  2  5  °  x  4  !  !  - ,  or  $1490; 

105300  »        v     > 

$43350  1ms  to  pay  a  rate  $  4  a  3  •"'  °  x  4  2 '  2 ,  or  $1734 

r    J  105300  '         v    I     -x. 

Ex.  (4).  Divide  $1000  among  A,  B,  and  C,  so  that  A 
may  have  half  as  much  again  as  Z>\  and  B  a  third  as 
much  again  as  C. 

Representing  C"s  part  by  1, 

B's  part  will  lie  1£, 
and  A'n  part  will  be  1£  -4-  i  of  1J  =  2  ; 
and,  therefore,  the  parts  are  to  be  as  the  numbers  2,  1£,  1, 
.'.  All  the  shares  =  2  +  1^  +  1  =  4£  times  C's  share. 
4Himes  C's  =  $1000, 


C's  =  "^Y  =  $230-769, 

JS's  =  |  of  Cs  r=  $307-692, 
.4's  =  2  times  C"s  =  $461-538. 
Ex.  (5).  Divide  the  number  237  into  three  parts  such 
that  three  times  the  first  may  be  equal  to  5  times  the 
second  and  to  8  times  the  third. 

Take  the  first  part  as  the  unit ;  then  by  the  question 
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the  second  part  will  be  f  of  the  first,  and  the  third  will 
be  |  of  the  first. 

Sum  of  the  parts  =  1  +  I  +  i  —  Iff  times  the  first. 
Hence  J§  times  the  1st  =  237, 

the  1st  —  237  -4-  J§  =  120, 

the  2nd  =  §  of  1st  =  §  of  120  =  72. 

the  3rd  =  |  of  1st  =  f  of  120  =  45. 

Ex.  (6).  Divide  $3400  among  A,  B,  and  C,  so  that 
A  may  have  $800  more  than  f  of  Bs  share,  and  B  $600 
less  than  \  of  6T's  share. 

Representing  Cs  share  hy  1,  then 

B's  share  =  f  of  Cs  share  -  $600 
A's  share  =  f  of  B's  sharo  4"  $800 

=  Hi  of  Cs  -  $000)  4-  $800 
=  1  of  Cs  +  $400 
Sum  of  all  the  shares  =  0's4-|Cs-  $600  4-  $  Cs  4-  $400 
=  £  Cs  -  $200. 
.-.  f  Cs  -  $200  =  $3400 

$Cs  =  $3400  +  $200 
=  $3600 
Cs  =  $1600. 
B's  =  }  of  $1600  -  $600 

=  $600 
A's  =  1  of  $1600  +  $400 
=  $1200. 

Examples-    («'*>) 

(1)  Divide  $60  into  two  parts  proportion*]  to  11  and  0. 

(2)  Divide  $2f>00  into  parts  proportional  to  -J,  .'.,  7,  8. 

(:i)  l>ivid"  18470  into  parts  proportional  to  '..  '.,  J  and  },. 
Gunpowder  is  made  of  saltpetre,  sulphur,  and  oharooal, 
in  | »:« 1 1    proportional  to  75, 10 and  16;  how  many  pounds  of 
mi  uni'ii  in  12  cwt.  of gunpowdi  r '.' 

(5)  The  nidi-sofa  triangle  are  as:s,  1,  5,  and  tin*  sum  oftho 

i  Hi     idee  is  180  yards  :  find  the  sides. 

(6)  Diviiir  $640  ;u ::   i,  Band  0,bo  thai  A  may  have 

lime;     mi    much     :i     /.',  .iiiiI  C  as  miicli  as   .1   :iiul   /.'    to 

"i  apples  among  three  boys,  no  that  the  first 

ud  riwivi     H,  and  the  third 

ml  irrcivi'S  -1. 

(H)  a  bankrupt  own  i"272.  10     to   I  to  /•',  and 

.    jjllM.    I'.i,.    I1,/       Whiit    will 
each  '  rocoive? 
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(9)  A  forco  of  police  1921  strong  is  i  >be  distributed  among 
4  towns  in  proportion  to  the  number  of  inhabitants  in  each  ; 
the  population  being  4150,  12460.24900,  ami  29060,  respec- 
tively.    Determine  the  number  of  men  sent  to  each. 

(10)  Divide  £29  into  an  equal  number  of  hall-sovereigns, 
crowns,  half-crowns,  shillings,  sixpences,  and  fourpnu-. 

(11)  A  piece  of  land  of  200  acres  is  to  bo  divided  among 
four  persons,  in  proportion  to  their  rentals  from  surrounding 
property  :  supposing  these  rents  to  be  £600,  £850,  £800,  and 
£90,  how  many  acres  must  be  allotted  to  eacn  ? 

(12)  Divide    JC2.  W?  among    .!,    />',   and    0,  so  that    for  «S  j 
each  threepenny  piece  received  by  A,  13  may  receive  a  four- 
penny  piece,  and  that  there  are  as  may  shillings  in  the  sum 
received  bv  0  as  there  are  sixpences  in  tho  sum  received 

by  B. 

(13)  Divide  $10.40  among  5  men,  7  women,  and  14  boys, 
so  that  each  woman  may  have  ?  of  each  man's  share,  and 
each  boy  |  of  each  woman's  share 

(14)  A  number  of  men,  women,  and  children,  are  in  the 
proportions  '2,  3,  5  ;  divide  $617.66  among  them,  so  that  the 
shares  of  a  man,  a  woman,  and  a  child  may  be  proportional 
to  3,  2,  1,  there  being  9  women. 

(15)  A  man  left  his  property  to  bo  divided  among  his  3      *- 
sons  in  proportion  to  their  ages  which  are  i**r  18,  and  12    **'*' 
years.     The  share  of  the  youngest  is  $1440.     What  was  the 
value  ol  the  property  ? 

(16)  Divide  $5000  among  A,  B,  and  C,  so  that  A  may  get 
$300  less  than  ij  of  C's  Bhare,  and  C,  $800  more  than  f  of  B's 
share.     What  are  the  shares  ol  each  ? 

(17)  Divide  $5000  among  A,  B,  C,  and  D,  so  that  A  may 
get  |  of  B's  share  and  $260;  B,  $200  more  thau  £  of  C's 
share,  C,  $100  less  than  ft  of  D's  share.  AVhat  are  the 
shares  of  each? 

(18)  The  sum  of  three  fractious  is  Lfj  ;  and  22  times  the 
first,  28  times  the  second,  and  24  times  the  third  give  equal 
products.     Find  the  fraction. 

(19)  Divide  the  simple  interest  on  &1171  for  13  years  at  0 
per  cent,  in  parts  which  shall  have  the  same  relation  as  |,  £, 

'.I  I  s 

lff>   V2>  T5* 

(20)  Of  the  boys  in  a  school  one-third  are  over  15  years  of 
age,  one- third  between  10  and  15.  A  legacy  of  $400  can  be 
exactly  divided  amongst  them  by  giving  $.\  to  each  boy  over 
15,  $.\  to  each  between  10  and  15,  and  $J-  to  each  of  the  rest. 
How  many  boys  are  there  in  the  school. 
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■PARTNERSHIP. 

203.  When  persons  unite  to  carry  on  any  particular 
branch  of  business  the  connection  so  formed  is  called  a 
partnership.  The  method  of  working  questions  in 
partnership  is  the  same  as  that  explained  in  the  preced- 
ing article. 

Ex.  (1).  A,  By  and  C  entered  into  partnership  to 
carry  on  a  mercantile  business  for  two  years.  A  puts 
in  $9000,  B  $6000,  and  C  $8000.  They  gained  $4500. 
What  is  each  one's  share  of  the  gain  ? 

The  whole  capital  invested  is  $18000. 

Then  018000  gain  $4500. 

.-.  $1  gains  $rV$fr  or  $£. 
$9000  gains  $^°-  =  $2250. 
$6000  gains  $^4^  =  $1500. 
$8000  gains  $^0?  =  $750. 

Hence  A's  share  of  the  gain  is  $2250  ;  B's,  $1500  ;  and 
Ca,  1760. 

Kx.  (2).  A,  B,  and  C  entered  into  partnership  for 
trading.  A  put  in  $600  for  4  months;  B  $400  for  5 
months,  and  C  $2()()  for  (5  months.  They  gained  $980  ; 
what  was  each  man's  share  of  the  gain  ? 

$600  for  4  months  =  $2400  for  1  month. 

$4(K)  "    6       "        =  $2000       " 

f'2(K)  «    6       "        =$1200       «•         " 

The  whole  capital  is  equivalent  to  $5600  for  1  month. 

Then  $5600  gain>4980; 

.-.  $i  pifii  *,",;„"„ 

AMMgtfet  |l«££*2  -$420. 


40 


$2<M>OK.iinK  $■"""'* 7     ^$350. 
$1200gainH$,3™><7       $210. 
.-.  At  share  is  $420,  It's  $800,  and  Cf§  $210. 

Examples    (cxii) 
Two  pMO  j"intly  purchased  a  house  for  $2592,  the 
flrtt  coiitriiiiiting  $H64  towtrdl  Ihi  purchase  ami  the  socoud 
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$1728.     They  afterwards  rented  the  house  for  $132.75  annu- 
ally.    What  share  of  the  rent  ought  each  to  have  ? 

(2)  A,  B,  and  C  jointly  rented  a  pasture  for  8  months, 
agreeing  to  pay  $22.50  for  the  use  of  the  same.  A  put  in 
6  horses,  B  put  in  18  cows,  and  0  90  sheep.  Considering 
each  horse  as  equivalent  to  two  cows,  and  each  cow  as  equal 
to  3  sheep,  what  part  of  the  rent  ought  each  to  pay  ? 

(3)  A,  B,  and  C  entered  into  partnership  for  speculating 
in  cotton,  their  joint  capital  being  $25780,  of  which  A  fur- 
nished J,  B  contributad  |  of  the  remainder,  and  C  the  bal- 
ance. Their  clear  profit  was  20  per  cent,  of  the  original  in- 
vestment.    How  should  it  be  divided  ? 

(4)  A  starts  a  business  with  a  capital  of  $2400  on  the  19th 
of  March,  and  on  the  17th  of  July  admits  a  partner  B  with  a 
capital  of  $1800.  The  profits  amount  to  $943  by  the  31st  oi 
December.     What  is  each  person's  share  ? 

(5)  D  and  E  enter  into  partnership ;  D  puts  in  $40  for 
3  months,  and  E  $75  for  4  months.  They  gain  $70.  What 
is  each  man's  share  in  the  gain  ? 

(6)  A,  B,  C  are  partners  ;  A  puts  in  $500  for  7  months, 
B  $600  for  8  months,  and  C  $900  for  9  months.  The  profit 
is  $410.     What  is  the  share  of  each  ? 

(7)  Three  graziers  hire  a  pasture  for  their  common  use, 
for  which  they  pay  8106.  One  puts  in  10  oxen  for  3  months, 
another  12  oxen  for  4  months,  and  the  third  14  oxen  for  2 
months.     How  much  of  the  rent  should  each  pay  ? 

(8)  Two  men  complete  in  a  fortnight  a  piece  of  work  for 
which  they  are  paid  $29.55.  One  of  them  works  alternately 
9  hours  and  8  hours  a  day.  The  other  works  9£  hours  for 
5  days  in  the  week,  and  does  nothing  on  the  remaining  day. 
What  part  of  the  sum  should  each  receive  ? 

(9)  A  and  B  begin  to  trade  in  partnership.  A  puts  in 
$400  at  first,  and  $500  at  the  end  of  two  months.  B  puts  in 
$300  at  first,  and  $600  at  the  end  of  three  months.  The 
profit  at  the  end  of  the  year  is  $470.  How  should  this  be 
divided  ? 

(10)  Johnston  and  Wilson  formed  a  copartnership  in 
business  for  2  years.  Johnston  at  first  contributed  $3000  to 
joint  capital,  and  at  the  end  of  12  months  put  in  $1500  more. 
Wilson  at  first  put  in  $3500,  but  at  the  end  of  15  months 
from  the  beginning  withdrew  $1000.  At  the  end  of  the  first 
year  they  admitted  Miller  into  the  firm,  he  contributing 
$2250.  Their  joint  profits  were  $1248.  How  ought  this  tc 
be  apportioned  ? 
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(11)  A  and  B  rent  a  field  for  $88.20.  A  puts  in  10  horses 
for  Ik  months,  30  oxen  for  2  months,  and  100  sheep  for  3^ 
months  ;  B,  40  horses  for  2|  months,  50  oxen  for  1\  months 
and  115  seeep  for  3  months.  If  the  food  consumed  in  the 
same  time  by  a  horse,  an  ox  and  a  sheep,  be  as  the  numbers 
3,  2,  1,  what  proportion  of  the  rent  must  each  pay  ? 

(12)  A  person  in  his  will  directed  that  $  his  property 
should  be  given  to  A,  %  to  B,  \  to  C,  and  i  to  D ;  shew  that 
this  disposition  cannot  be  fulfilled.  If  his  property  amount 
to  $1886.50,  dispose  of  it  so  that  their  shares  may  have  to 
one  another  the  relation  he  intended. 

(13)  A,  B,  and  G  had  each  a  cask  of  rum  containing  re- 
spectively 36,  54,  and  78  gallons.  They  blended  their  rum 
and  then  refilled  their  casks  from  the  mixture;  how  much  of 
the  rums  of  A  and  B  are  contained  in  C"s  cask  ? 

(14)  A  rents  a  house  for  #187.20,  at  the  end  of  4  months 
he  takes  in  B  as  a  co-tenant,  and  they  admit  0  in  like  man- 
ner for  the  last  2J  months  ;  what  portion  of  the  rent  must 
each  of  them  pay  ? 

I'A  ETNERSHIP  SETTLEMENTS. 

204.  When  a  partnership  is  dissolved,  either  by  mu- 
tual oonaenl  or  by  limitation  of  contract,  the  adjustment 
of  the  proceeds  between  the  members  is  called  a  Partaer- 
ihip  Settlement.     If  the  BaeouacM  are  fonnd  to  exceed 
the  Liuui.iTiKs,  the  difference  is  termed  Net  Capital  ; 
if  the  Liabilities  exceed  the  Resources,  the  difference  Is 
Net  Insmi.u  \<y.    The  investment  of  the  partners  is  the 
Capital  at  commencement.     If  the  net  capital  at 
closing  exceeds    the    net   capital   at   commencement, 
the  difference  is  the  Net  Gain;    if  the  opposite,  Net 
net  gain,   or   net   loss,   is   thou   shared 
between  the  partni  i     in  accordance  with  the  original 
in.  id,  between  them.     This  division  is  frequently 
h.>i  made  in  exact  proportion  to  the  amount  invested ; 
.    Kill  of  one  partner  is  considered  equal 
t<>  tin-  capital  of  another;  sometimes  a  stated  salary  is 
allowed  each  partner  according  to  his  ability  or  reputa- 
tion; and  sometimes,   where  unequal  amounts  are  is 

!     i      allow,  d   each    pal  flier  on    In;     in 

iii.  nt  ;  but  whatevor  allowance  is  made  §ueh  allowance 
i  at  u  liability  and  go  to  revues  tfu  </-"/'. 
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Ex.  (1).  A  and  B  are  partners.  The  following  is  a  state- 
ment of  their  property  and  debts  :  they  have  cash,  $3240  ; 
merchandise,  $2575;  Bills  Receivable,  $860;  J.  Brown  owes 
on  account,  $375.  They  owe  on  Bills  Payable,  $1250  ;  and 
J.  Jones  on  account,  $370.  A  invested  at  commencing, 
$2500,  and  drew  out,  during  business,  $5(50.  B  invested 
$2500, and  drew  out,  during  business,  $280.  They  agreed  to 
share  equally  in  gains  and  losses.  What  was  the  net  gain  f 
and  what  was  the  net  capital  of  each  at  closing  ? 


Kesodeceb  and  Liabilities. 
Dr.  Cr. 

$8240  $1250 

2575  370 


Ownership. 

Dr. 

$560  A  withdrew. 
'280  B 


$2500 
2500 


Total  investment  5000 

"       withdrawn   840 

Fi;  jq's  net  investment  4160 


375  1620  840 

7050  Eesources  at  Closing. 
1620  Liabilities  " 

5430  Present  Worth  of  Firm. 
4160  Credit  excess  of  Ownership. 

1270  Net  Gain. 

635  ^4's  share  of  net  gain. 
635  B'B        "  " 

Hence  A's  present  net  capital  =  $2500  -  $560  -f  $635  — 
$2575,  and  .B's  present  net  capital  =  $2500  -  $280  +  $635 
=  $2855. 

Examples-  (cxiii) 

(1)  A  and  B  having  conducted  business  1  year  as  partners, 
close  with  the  following  resources  and  liabilities  :  They  have 
cash,  $3456  ;  Mdse.,  $2120  ;  Bills  Receivable,  $1874 ;  E. 
Corby  owes  $630.  They  owe  on  Bills  Payable,  $3250  ;  W. 
Smith  on  account,  $346.  A  invested  $1500  and  withdrew 
$175.  B  invested  $1500  and  drew  out  $315.  What  s  the 
net  gain,  and  net  capital  of  each  at  closing  ? 

(2)  A  and  B  close  business  as  follows  :  They  have  cash, 
$1424 ;  Mdse.,  $1562  ;  Fixtures,  $383  ;  Mortgages  Receiv- 
able, $3485;  Bills  Receivable,  $826.  They  owe  on  Bills 
Payable,  $2450  ;  on  accounts,  $1240.  A  invested  $6000,  and 
a  debt  for  $1000  was  assumed  by  the  firm,  and  paid  during 
business.  He  drew  out  $685  ;  and  is  allowed  interest  on 
capital  invested,  $420.  B  invested  $4000,  and  drew  out 
$1860,  and  is  allowed  interest  on  capital,  $280.  A  is  to 
share  §  and  B  §  of  gains  and  losses.  What  is  the  net  loss  ? 
What  is  the  net  capital  of  each  ? 

(8)  A  and  B  close  business,  and  wish  to  know  the  finan- 
cial standing  of  each.    They  have  cash,  $2268,  and  Real 
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Estate  worth  85000.  They  owe  on  Mortgages,  $3846 :  on 
Notes,  $4462 ;  on  Personal  Accounts,  $675.  A  invested 
$6000  and  drew  out  $2860.  B  invested  $4000,  drew  out, 
$5560,  and  is  allowed  for  extra  services  $250.  A  shares  jj 
and  B  f  of  the  gains  and  losses.  What  is  the  net  loss. 
What  i«  the  financial  standing  of  each? 

XXIX.    Alligation. 

205.  Alligation  is  the  process  by  which  we  find  the 
mean  or  average  price  of  a  compound  when  we  mix  or 
unite  two  or  more  articles  of  different  values. 

Ex.  (1).  A  merchant  has  brown  sugar  worth  8  cents 
per  pound,  New  Orleans  worth  9  cents,  and  refined 
sugar  worth  14  cents  ;  how  many  pounds  of  each  kind 
must  he  use  in  order  to  form  a  mixture  worth  12  cents 
per  pound  ? 

By  selling  the  mixture  at  12  cents  per  pound,  we  see  that 
8  cents  (brown)  gains  4  cents  on  1  lb. ;  .\  1  cent,  is  gained 
on  k  lb. 

9  cents  (New  Orleans)  gains  3  cents  on  1  lb. ;  .-.1  cent  is 
gained  on  ^  lb. 

14  cents  (refined)  loses  2  cents  on  1  lb.  ;  .*.  1  cent,  is  lost 
on  4  lb. 

Now  with  every  cent,  gain  he  must  combine  a  cent,  loss, 
hence  ho  must  have 

(3  lbs.  at    8  cts. 

li  lbs.  M  14  cts. 

4  Lbs.  "    <)cts. 

[  (1  lbs.  "  14  cts. 

He  must,  therefore,  have  3  lbs.  brown  sugar,  4  ins.  New 

mm,  iiml  L9  lbs.  re6ned. 
\\.   may  thom  that  those  quantities  will  make  the  nuKMr 
rrijuiri  (1,  iih  follows  : 

I  tbf.  "i    B  ota.  pet  lb        24  cts. 

-1  II.h.   "     9  etH.        "        b>     »0  Cts. 
.'•It  etH.       "        =   lOyctfl. 


*lb.  at    8  eta.) 
I  lb,  "  14  cts. 
I  Ik  "    9  cts. 
i  lb.  "  14  cts. 


whole  mixture.   228  cti.      ratae  of  mfixt 
Hone  If  191b 

1  lb.  li  worth      ,V       12  cts. 

we  may  MMon  thus:  Th«  1  el, §ain*dqa  tli<'  |  ll>.  of 
orowi  the  1  ot.  to*t  on  tb*  \  ll».  of  Ui<> 
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refined.  Hence  he  must  take  £  lb.  of  the  brown  and  \  lb.  of 
tbo  refined,  or  2  lbs.  of  the  one  and  4  lbs.  of  the  other. 

Similarly,  for  every  2  lbs.  of  New  Orleans,  there  must  be 
8  lbs.  of  refined.  As  4  lbs.  of  refined  were  required  to  bal- 
ance the  brown,  and  8  lbs.  of  the  refined  to  balance  the  New 
Orleans,  there  must  be  7  lbs.  of  the  refined  in  the  compound. 
Therefore  the  respective  quantities  are  2  lbs.  brown,  2  lbs. 
New  Orleans,  and  7  lbs.  refined. 

From  the  above,  we  see  that  in  examples  of  this  kind  a 
variety  of  answers  may  frequently  be  obtained,  and  all  of 
them  may  be  correct.  To  ascertain  their  correctness  we 
resort  to  the  method  of  pi-oof  given  in  this  example. 

206.  From  the  above  analysis  we  derive  an  easy 
practical  method  of  solving  such  questions. 

Ex.  (2).  How  much  sugar  at  10,  18,  15,  17,  and  18 
cents  per  pound  must  be  taken  to  make  a  mixture 
worth  16  cents  ? 

We  proceed  as  follows  : 

.Differences.  1G  Write  down  the  prices  in  a 
—  vertical  column,  and  place  the 
6  10  1  -inferences  between  these  prices 
3  13  1  and  the  mean  in  a  second  verti- 
1  15  1  cal  column  to  tbe  left.  Now 
take  1  ®  10,  1  @  13,  and  1  @  15, 

1  17  2,  4,  6,  8  (the  lowest  tbat  can  be  taken) ; 

2  |  18  4,  3,  2,  1  this  would  represent  a  loss  of  10 
as  compared  with  the  mean ;  and  this  loss  must  be  balanced 
by  taking  the  necessary  multiples  of  the  differences  1  and  2, 
which  represent  <jain  as  compared  with  the  mean. 

It  is  seen  that  this  loss  of  10  can  be  made  up  in  four  ways, 
fty  2  @  17,  4  @  18,  4®  17,  3  @  18,  6  @  17,  2  @  18.  8  @  17,  and 
i@18. 

Other  combinations  may  be  made,  as  e.g. : 

Here  1  @  10,  1  @  13,  and  2  @  15, 
give  loss  of  11,  which  can  be  made  up 
by  multiples  of  the  differences  1  and 
2  (opposite  17  and  18)  in  five  ways, 
as  indicated. 


(•) 

B 

1 

10 
13 
15 

1 

2 

i 

a 

17 
18 

1,  P,  5,  7,  9 
5,  4,  3,  2,  1 

Also, 
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10  1 

13  2 

15  1 

17  1,  8,  5,  7,  9,  11 

18  6,  5,  4,  3,  2,    1 


Wnere  1  @  10,  2  @  18  and  1  @ 
15  give  13  loss;  which  may  be 
made  up  in  six  different  ways. 


Again, 


6 

10 

3 

18 

1 

15 

1 

17 

'2 

18 

Where  2  @  10,  1  @  13  and 
1  @  15  give  loss  of  16,  which 
may  be  made  up  in  seven 
ways. 


2,  4,  6,  8,  10,  12,  14 
7,6,5,4,    3,    2,     1 

Also, 

6  10  1  Where  1  @  10,  1  @  13  and  8  @  15 
8  18  1  give  loss  of  12,  which  may  be  made 
1  15  3  up  in  Jive  ways ;  and  thus  an  indefi- 
nate  number  of  combinations  may  be 

1  17     2,  4,  6,  8,  10  formed. 

2  18     5,4,8,2,    1 

It  should  be  observed  that  if  the  differences  opposite  the 
prices  less  than  the  mean  are  together  greater  than  the  sum 
of  the  other  differences  (as  in  the  exr.mple)  we  assign  num- 
bers (the  lowest  possible)  to  the  prices  less  than  the  mean 
first,  and  vice  versa  ;  e.g.  of  the  latter  case  : — 

How  much  coffee  at  25,  24,  23,  22,  21,  19,  18  and  17  cents 
per  pound  must  be  taken  to  make  a  mixture  worth  20  cents 
per  pound  ? 

Here  the  sum  of  the  dif- 
ferences in  excess  of  the 
mean  is  greater  than  that  of 
the  differences  below  the 
mean ;  we  therefore  assign 
fust   numbers   to    the  prices 

which  are  greater  than  the 
mean,  viz.,  1  (<*)  21,  1  (3 
1  @  28,  1  (?»'  84,  uid  1  @ 
9*  ;  tin's  givea  a  gain  of  15, 
which  inav  be  belaneed  as 
ebon  by  i    <  19,  I  "  ih,  and  4  @  17  ;  or  by  2  ®  19,  9  (§  ih 

and  8(3!  17,  &c,  &c. 

Ex.  (H).  A  grocer  lias  12  lbs.  of  brown  ragtf,  (forth 
10  oents  j»t  pound,  which  he  wishes  t<>  mil  with  clari- 
fied eugai  worth   10  cents  por  pound,  so  that  the  mix- 


jiff's. 

20 

8 

17 

'J 

IH 

1 

19 

1 

si 

2 

H 

23 

4 

24 

B 

26 

4,  8,  2,  1,  1,  2 
1,  2,  8,  5,  4,  2  &c. 
1,2,8,2,4,8 

T 

1 
1 
1 
1 
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ture  may  be  worth  14  cents  per  pound ;  how  many 
pounds  of  clarified  sugar  must  he  take  ? 

Proceeding  as  in  the  previous  examples,  without  refer- 
ence to  the  quantity  of  the  brown  sugar,  we  find  that 
there  must  be  1  lb.  brown  sugar  to  2  lbs.  clarified  sugar. 
But  as  12  lbs.  of  broAvn  sugar  are  required,  we  must 
multiply  each  of  these  quantities  by  12  in  order  that 
the  gain  and  loss  may  be  equal.  We  shall  therefore 
have  12  x  2  =  24  lbs.  of  clarified  sugar. 

Ex.  (4).  A  grocer  wishes  to  mix  20  lbs.  of  sugar, 
worth  9  cents  per  pound,  and  10  lbs.  worth  12  cents 
per  pound,  with  clarified  sugar,  worth  15  cents,  so  that 
the  compound  may  sell  for  18  cents;  how  much  of  the 
clarified  must  he  take  ? 

20  lbs.  at    9  cents  =  $1.80 

10  lbs.  at  12  cents  =  ftl.20 

80  83.00 

Then,  if  80  lbs.  is  worth  $3, 

1  lb.        "         §33a  =  10  cents. 

The  value  of  1  lb.  of  the  mixture  is,  therefore,  worth 
10  cents.     The  question  may  then  be  read  as  follows  : 

How  many  pounds  of  clarified  sugar,  worth  15  cents 
per  pound,  must  be  mixed  with  80  lbs.  of  another  kind 
of  sugar,  worth  10  cents  per  pound,  so  that  the  mixture 
may  be  sold  for  13  cents  per  pound  '? 

The  question  in  this  form  has  already  been  fifly  ex- 
plained. 

Ex.  (5).  A  merchant  has  West  India  sugar  worth  8 
cents  per  pound,  and  New  Orleans  sugar  worth  13  cents. 
He  wishes  to  combine  these  so  as  to  make  a  barrel, 
containing  175  lbs.,  which  he  may  sell  at  11  cents  per 
pound.     How  many  pounds  of  each  kind  must  he  take  ? 

Solving  the  question  without  reference  to  the  175  lbs., 
we  find  that  2  lbs.  of  West  India  sugar,  and  8  lbs.  of 
New  Orleans  sugar  will  form  a  mixture  worth  11  cents 
per  pound.  Adding  these  quantities,  we  find  that  they 
form  a  mixture  of  5  lbs.    But  the  required  mixture  is 
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to  contain  175  lbs.,  or  35  times  5.     We  shall  therefor; 
have 

35  x  2  lbs.  =    70  lbs.  West  India  sugar. 

85  X  3  lbs.  =  105  lbs.  New  Orleans  sugar. 

Examples,    (cxiv) 

(1)  What  quantities  of  coffee,  worth  23  and  35  cents 
respectively  per  pound,  must  be  mixed  together  so  that  the 
compound  may  be  sold  for  30  cents  a  pound  ? 

(2)  What  quantity  of  oats  at  35  cents  per  bushel,  rye  at  00 
cents  per  bushel,  and  barley  at  80  cents,  must  be  taken  U- 
form  a  mixture  worth  55  cents  per  bushel  ? 

(3)  How  much  tea,  worth  respectively  55  cents  and  75 
cents  per  pound,  must  bo  mixed  with  30  lbs.,  worth  90  cents 
per  pound,  in  order  that  the  compound  may  bo  sold  for  70 
cents  per  pound? 

(4)  How  much  water  will  it  require  to  dilute  60  gallons  of 
alcohol,  worth  $1.50  per  gallon,  so  that  the  mixture  may  be 
worth  only  $1.20  per  gallon  ? 

(5)  How  many  gallons  of  kerosene  oil,  worth  00  cents  per 
gallon,  must  be  mixed  with  12  gallons  of  coal  oil,  worth  30 
cents,  and  8  gallons  of  Aurora  oil,  worth  50  cents,  so  that 
the  compound  may  be  sold  for  50  cents  per  gallon  ? 

|ti)  A  fanner  has  10  bushels  of  corn,  worth  48  cents  per 
bushel,  and  12  bushels  of  oats,  at  ">  I  oentfl  per  bushel,  which 
he  wishes  to  mix  with  rye,  at  60  cents,  and  barley,  at  80 
cents,  in  order  to  sell  the  compound  at  66  cents  per  bushel. 
How  many  bushels  of  rye  and  barloy  will  be  required  ? 

(7)  A  confectioner  mixes  three  different  qualities  of  candy 
with  respectively  14  cents,  18  cents,  and  30  cents  per 
pound,  bo  as  to  make  a  box  of  84  lbs.;  how  many  pounds  of 
ouch  sort  must  ho  take  so  as  to  sell  tho  compound  at  an 
average  price  of  24  cents  per  pound  ? 

(8)  A  farmer  has  three  dilTerent  qualities  of  wool,  worth 

I  eonts,  87  cents,  aud  45  cents  per  pound,    lie 
to  make  up  a  package  amounting  to  180  lbs.,  which 
i   afford   to   sell   at  .".'.I   cents  per  pound.     How  many 
puuudb  of  each  kind  nm  t  be  take  ? 

XXX.    Exchange. 

207.  The  term  Exchanueia  here  used  for  giving  ox 
m  tin   money  of  one  country  a  ram  eqtuu  m 
value  k)  a  buw  of  DOmej  oi  Mother  country.     For 
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ample,  if  an  English  merchant  pays  to  a  French  mer- 
chant 100  sovereigns  and  receives  in  return  2500  francs, 
it  is  a  case  of  Exchange. 

In  countries  which  carry  on  considerable  trade  with 
each  other,  the  debts  reciprocally  due  from  the  one  to 
the  other  are  generally  nearly  equal.  In  England  there 
is  always  a  large  number  of  persons  indebted  to  others 
in  America,  and  likewise  a  large  number  in  America 
owing  money  in  England.  Now  if  com,  or  specie,  as  it 
is  called,  were  sent  from  England  to  pay  the  debts  in 
America,  and  from  America  to  England,  the  specie 
would  have  to  be  transmitted  twice,  and  would  neces- 
sarily involve  risk,  loss  of  interest,  and  expense  of  tran- 
sportation. To  avoid  this  risk,  &C.,  Bills  ok  Exchange 
are  used  to  liquidate  debts  reciprocally  due  between  two 
places  without  any  actual  transmission  of  money. 

208.  A  Bill  of  Exchange  is  a  written  order,  ad- 
dressed to  a  person  in  a  distant  place,  directing  him  to 

pay  a  certain  sum  of  money,  at  a  specified  time,  to 
another,  or  to  his  order.  The  person  who  signs  the 
bill  is  called  the  Drawer,  or  Makes.  The  person  to 
whom  it  is  addressed  is  the  DsAWEB,  ami  after  the 
Drawee  agrees  to  pay  it,  and  writes  "accepted"  with 
his  signature  and  the  date,  across  the  face  of  it,  he  be- 
comes the  Acceptor,  The  person  to  whom  the  money 
is  to  be  paid  is  the  Payee  ;  if  he  transfers  payment  to 
another  ho  Endorses  it,  i.e.",  he  writes  his  name  across 
the  back  of  it  and  becomes  responsible  for  its  payment 
in  case  the  Drawee  fails  to  make  payment. 

209.  The  Par  of  Exchange  between  two  countries 
denotes  the  nominal  value  of  a  unit  of  coinage  in  one 
country,  as  estimated  in  terms  of  a  unit  of  coinage  in 
the  other  country. 

As  we  supposed  the  exports  from  England  and  Amer- 
ica to  be  equal,  creditors  in  England  will  be  as  anxious 
to  sell  bills  on  America  as  debtors  to  buy  them,  and  the 
exchange  will  deviate  but  slightly  from  the  par  of  Ex- 
change. .But  if  the  exports  from  America  are  in  excess 
of  those  from  England,  or  the  Balance  of  I'rade  is  in 
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favor  of  America,  the  claims  of  America  in  England 
will  exceed  its  liabilities,  and  the  English  will  give  more 
than  the  par  value  of  such  bills  to  avoid  the  cost  of 
transmitting  specie  ;  and  on  the  other  hand,  the  export- 
ers in  America  not  finding  sufficient  purchasers  for  all 
their  bills  on  England,  will  sell  them  at  less  than  their 
par  value.  Now  the  real  rate  of  exchange  depending 
on  the  balance  of  trade  is  called  the  Course  of  Ex- 
change ;  and  it  is  at  a  premium  or  discount  according  as 
it  is  above  or  below  the  par  of  exchange.  Of  course  no 
one  would  give  a  premium  greater  than  the  cost  of 
transmitting  specie.  But  if  the  balance  of  trade  is 
against  England  as  regards  America,  but  in  favor  of 
England  as  against  France,  the  English  merchant  may 
find  it  advantageous  to  remit  to  France,  and  then  for 
France  to  remit  to  America,  and  this  mode  is  adopted 
when  the  course  of  exchange  by  this  circuitous  route  is 
less  than  tho  direct  course  of  exchange.  The  finding 
the  course  of  exchange  between  two  places,  by  com- 
paring the  courses  of  exchange  between  them  and  one 
or  more  intervening  places  is  called  Arbitration  op 
Exchange.  The  arbitration  is  Simple  when  only  one 
place  intervenes,  and  Compound  when  more  than  one. 

Bills  of  Exchange  are  usually  drawn  in  sets,  three 
bills  constituting  a  set  These  are  distinguished  from 
one  another  by  being  called  the  first,  second,  and  third 
of  exchange.  These  are  forwarded  by  different  routes 
so  as  to  guard  against  delay  or  their  being  lost.  The 
first  that  arrives  is  paid,  and  the  other  two  become 

210.  By  Act  of  Parliament  tho  valuo  of  the  pound 
■iertitlfl  was  fixed  at  $4J.  This  was  much  below  its 
jntrinrie  value,  which  i8  now  fixed  at  $4.8Gjj.  The 
rates   of  c\<-liaii"i'    which   aro    quoted    in   commercial 

|;t|.i.    an    ntill    calculated  at    a    CI  ilaiu   per  rent.  0fl    Ilir 

par  of 'exchange.     I.  i    at  par  between  Great 

I'.rituiu  and  Canada  uIkii  if,  is  at  a  premium  of  9£  per 
cent,  for  |4$  increased  by  Ui  per  cent.,  equals  $4,803. 
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FORM  OF  DRAFT  OR  INLAND  BILL  OF  EXCHANGE. 
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$1000.  Toronto,  July  12,  1877. 

At  ten  clays'  sight,  pay  to  the  order 
of  Adam  Miller  &  Co.,  One  Thousand 
Dollars,  value  received,  and  charge 
to  account  of 

W.  E.  Jones. 
To.  J.  Smith  &  Co., 

Montreal. 


Stamp 


FORM  OF  A  FOREIGN  BILL  OF  EXCHANGE. 

Exchange  for  £21)0.  Toronto,  July  12,  1877 

Three  days  after  sight  of  this  first 
of  exchange  (second  and  third  of 
same  date  and  tenor  unpaid),  pay  to 
Adam  Miller  &  Co.,  or  order,  Two 
Hundred  Pounds  Sterling,  value 
received,  and  charge  the  same  to 
the  account  of 


W.  B.  Taylor. 


To  Geo.  H.  Simpson, 

Banker,  London. 


FOREIGN  MONEYS  OF  ACCOUNT, 

With  the  par  value  of  the  unit,  as  fixed  by  commercial 
usage,  expressed  in  dollars  and  cents. 

Austria. — 60  kreutzers  =  1  florin  (silver)  =  $-485 

Belgium. — 100  cents  =  1  guilder  or  florin ;  1  guilder 

(silver)  =    *40 

Brazil.— 1000  rees  =  l  milree  =  -828 

British   India. — 12   pice  =  1  anna  ;    16  annas  =  1 

Company's  rupee  =    '445 

Buenos  Ayres. — 8  rials  =  1  dollar  currency,  mean 

value  sss '93 

Canton. — 10  cash  =  1  candarines ;  10  cand.  =  1  mace ; 

10  mace  =  1  tael  =  T48 

Cuba,  Columbia,  and  Chili. — 8  rials  =  1  dollar  =  ...  1.00 
Denmark. — 12  pfenning  =  1  skilling ;    16  skilling  = 

1  marc  ;  6  marcs  =  1  rix-dollar  = '52 

France. — 10  centimes  =  1  decime  ;  10  decimes  =  1 

franc  =  -186 

Greece. — 100  lepta  =  1  drachme ;  1  drachme  (sil- 
ver) = -166 

Holland. — 100  cents  =  1  florin  or  guilder ;  1  florin 

(silver)  = *40 
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Hamburg. — 12  pfenning  =  1  schilling  ;  16  schil.  —  1 

marc;    3  marcs  =  1   rix-dollar  = S~. 

Mexico. — 8  rials  =  1  dollar  =  ,.  l.Oi 

Portugal. — 400  rees  =  1  cruzado  ;    1000  rees  =  1 

milree  or  crown  = 1.12 

Prussia. — 12  pfennings  =  1  grosch  (silver)  ;  30  gros- 

chen  =  1  thaler  or  dollar  =  -69 

Russia. — 100  copecks  =  1  ruble  (silver)  =  -78 

Swkden. — 48  skillings  =  1  rix-dollar  specie  = 1.06 

Spain. — 34  maravedis  =  1  real  of  old  plate  *  = '10 

8  reals  —  1  piastre  ;  4  piastres  =  1  pistole  of  ex- 
change ;  20  reals  vellon  =  1  Spanish  dollar  =  ...  1.01 
Turkey. — 3  aspers  =  1  para  ;    40  paras  =  1  piastre 

(variable)  about -096 

Venice. — 100  centesimi  =  1  lira  =  -186 


VALUE  OF  FOREIGN  COINS. 


Guinea  <?5.10 

Sovereign  of  Great  Britain.    4.861 

Crown  of  England 1JJ16 

HaU  Grown  of  England 606 

shilling  'of  England .•.'(( 

Franc  of  Prance  ls| 

r'riinc  Pleoe  of  Franco  .'.<:(' 
i.u  1-.  Tournols  of  Franco  ,.,  .18] 
Forty  Frano  Pleoe  of  France    7.66 

ii  of  Franco 1  (*; 

Louls-d'<  r  of  France 4.56 

Florin  «>f  tiio  Netherlands...       id 
Guilder  of  the  Netherlands.     .4-> 
i  of  Suiii  h  Germany  ...      . in 
TbalerofRii  Dollar  of  Prns- 

and  North  Germany  ...      ,69 

:  i.illnr  of  Hromon 

Florin  of  PrnMia  U| 

Uanco  of  Hamburg  ...      .:t."i 
■ 
Floi  in  of  Baxony,  Bohemia 

and  Trieste  48 

of    Nurcmburg   and 

,     ..      .in 

uarl  1.00 

Denmark..     1.06 

vudondc  Noiun\     LOO 

Mtlr<  i 


MOreeof  Madeira $i.o»» 

Milroo  of  Azores  8;u 

Beal-Vellon  of  Spain pa 

Seal-Plate  of  Spain io 

Pistole  of  Spuin H.97 

Rial  of  Spuiu  la 

Pistareen is 

Cross  Plstareen k; 

Huble  (silver)  of  Russia  ...      .75 
Imperial  of  Russia   7.kj 

DouhlOOn  Of   .Mexico    

Half -Joe  of  Portugal  8.53 

Lira,  of  Tuscany  and  Lena 

hardy 16 

Lira  of  Sardinia    In; 

Ounce  of  Sicily  

Ducat  of  Naples 80 

Crow  n  of  Tuscany    1.05 

Florence  Llvrs 15 

Genoa  Llvrs    18| 

i  leneva  Lh  re 

Leghorn  Dollar go 

.1.       27 

BcUdO  of  Malta  10 

06 

Pagods  oi  India 

i  India I 

Tael  oi  china i.4a 


.Mi.  A  broker  in  Toronto  sold  a  bill  of  exohn 
mi  London,  llio  Imco  of  which  was  for  L'7r)().  8*. ;  what 
did  i  for  lh.:  bill,  exchange  being  quoted  at 

UOj? 

"oiipint.  |  coin,  but  in  the  denomination  iii  which 

o  usually  made. 
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Since  £1  =  Us  X  1.10J,  i.e.,  Us  increased  by  10i  per  oeufc. 
.-.  £750.  4=  $750.4  X4|xl.l0i. 
=  $3676.96. 

.-.  he  got  =  $3676.96  for  the  bill. 

Ex.  (2).  What  is  the  value  in  English  money  of 
4528-7  francs,  when  the  course  of  exchange  between 
Paris  and  London  is  at  25-3  francs  per  pound  sterling  ? 

°ince  25-3  francs  =  £1, 
1  franc       =  £^5:3 
.-.  45287  francs  rs  t^ffi  or  $179. 

Ex.  (3).  A  merchant  pays  a  debt  of  1379  milrees  in 
Portugal  with  £971.  il*.  OjdL  ;  what  is  the  course  of 
exchange  in  pence  per  milree  ? 

£971.  Us.  9^(1.  =  932727  farthings 
Then  since  4379  milrees  =  932727  farthings, 

1  milree  —    \j7~i~  farthings,  or  21;    i'ar- 

Llags ; 
.-.  the  course  of  exchange  is  53}  pence  per  milree 

Ex.  (4).  If  11-05  Dutch  florins  are  given  for  84*42 
francs,  852  florins  for  107  marks  of  Hamburg,  and  6Q\ 
marks  for  82  silver  rubles  of  St.  Petersburg  ;  how  many 
francs  should  be  given  for  1)32  silver  rubles  ? 

Here  1  silver  ruble  —  * *'g   marks. 

1  mark  =  |^|  florins. 

I  florin  =';? '"  —  francs; 

11115 

.-.  1  silver  ruble- -4^2- X^J?  *  ix.JJ  franc6;  or  3'3 
rancs ; 
.-.  932  silver  rubles  =  932x3 -3  francs,  or  8075*8  francs. 

Ex.  (5).  A  New  York  merchant  remits  27010  florins 
to  Amsterdam  by  way  of  London  and  Paris,  at  a  time 
when  the  exchange  of  New  York  on  London  is  (4*685 
for  £1,  of  London  on  Paris  is  25*4  francs  for  £1,  and  of 
Paris  on  Amsterdam  is  212  fraucs  for  100  florins  ;  |-per 
cent,  brokerage  being  paid  in  London  and  in  Paris,  how 
many  dollars  will  purchase  the  bill  of  exchange  ? 
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Since  100  florins  =  212  francs, 

.\  1  florin  =  ^J-^  francs. 

3ut  to  buy  a  bill  of  100  fr.  requires  a  bill  of  100J  fr. 

.•.  to  buy  a  bill  of  1  fr.  requires  a  bill  of  |g^  fr. 

Agaiu  25.40  fr.  =  £1 ; 

1  fr   —  £      ' 
But  to  buy  a  bill  of  .£100  requires  .£100& ; 

'«    £i      "     £m> 

Again  l.£  =  $4,885; 

.-.  1  florin  =  $«  J*  x  |^  x  ^0  x  g -g I  x  4-885. 

•     97040  flnvinn—  <ft27»*0*212x801*80lX4-8  8B 

.  .  4 / JW  norms  _  *        looxs oo'xaT.4ox8oc 

-  $11420.317,  sum  required. 

Ax.  ((5).  A  merchant  of  Toronto  wishes  to  transmit 
2400  marcs  banco  to  Hamburg.  He  finds  exchange 
between  Toronto  and  Hamburg  to  be  85  cents  for  1 
marc.  The  exchange  between  Toronto  and  London  is 
$4.88  for  £1 ;  that  between  London  and  Paris  is  26 
funics  for  £1  ;  and  that  of  Paris  on  Hamburg  is  47 
francs  for  25  marcs.  By  what  way  should  the  Toronto 
merchant  remit  ? 

By  direct  exchange  1  marc   —  $0.85  ; 

.'.  2400  marcs  =$2400x0-35 
=  $840. 
hy  circuitous  exchange  25  marcs  =  47  francs  ; 
.-.     I  marc   =  \\  francs. 
But  26  francs  =  £1  ; 

.-.     1  frano  = 
And  £1  =  $4*.88. 

.-.  1  marc  $4.H8x^XJ|; 


9  -   i  *:)X47 

■  e 

=  0888.19. 


2100  marcs  =  $ 


dj  <in.  <i  ,  ...  i, .  1 1 .  ■  - .  ■  khi  in.  tc  h  .nil  iniys  |840  for  his  bill  of 
exchange,  ami  onlj  1888.19  by  the  olrenitoai  mode; 

.-.  the  circuitous  mode  is  bettor  by  $1.81. 


EXCHANGE.  287 

Examples-    (cxv) 

(1)  When  $7300  are  paid  in  Toronto  for  a  bill  of  exchange 
on  Liverpool  for  £1500  ;  how  was  sterling  exchange  quoted  ? 

(2)  What  will  the  cost  of  a  bill  on  Paris  for  236874  francs, 
exchange  being  5.8  francs  to  the  dollar  ? 

(3)  If  £1  be  worth  12  florins,  and  also  be  worth  25  francs 
56  centimes,  how  many  francs  and  centimes  is  one  florin 
worth  ? 

(4)  If  £1  be  worth  25  £  francs,  and  be  also  worth  2244 
copecks  in  Russian  money,  what  is  the  value  of  the  napoleon 
in  Russian  copecks  ?     (N.B. — 20  francs  =  1  napoleon.) 

(5)  The  French  franc  is  divided  into  100  centimes  and  the 
Frankfort  florin  into  60  kreutzers.  When  the  pound  ster- 
ling is  worth  25.50  francs  in  Paris,  and  11  fl.  54  kr.  at 
Frankfort,  what  is  the  worth  of  the  napoleon  in  florins  and 
kreutzers  ? 

(6)  In  1869  exchange  on  Paris  was  quoted  in  New  York 
at  5.12^  francs  to  the  dollar  and  gold  was  at  135^.  If  a 
New  York  merehant  owed  12669  francs  in  Havre,  how  much 
would  he  have  to  pay  in  greenbacks  for  a  bill  of  exchange  to 
cover  his  indebtedness  ? 

(7)  A  merchant  in  Toronto  wishes  to  remit  $2767.80  to 
Manchester,  England,  exchange  being  at  108  ;  what  will  be 
the  face  of  his  bill  in  pounds,  shillings  and  pence  ? 

(8)  Find  the  par  of  exchange  between  the  U.  S.  gold  eagle, 
weighing  258  grains  ^  fine,  and  the  sovereign  of  which  1869 
weigh  40  lbs.  of  gold  \$  fine  ? 

(9)  Find  the  arbitrated  rate  of  exchange  between  London 
and  Paris  when  the  course  of  exchange  between  London  and 
Amsterdam  is  12.16|  florins  for  £1,  and  between  Amsterdam 
and  Paris  209£  francs  for  100  florins. 

(10)  If  a  merchant  buys  a  bill  in  London,  drawn  in  Paris, 
at  the  rate  of  25.5  francs  per  pound  sterling,  and  if  this  bill 
is  sold  in  Amsterdam,  at  the  rate  of  80  francs  for  14  florins, 
and  the  money  received  be  invested  in  a  bill  on  Hamburg, 
at  the  rate  of  18  florins  for  20  marcs  banco,  what  i«-  the  rate 
of  exchange  between  London  and  Hamburg,  or  what  is  ft 
pound  sterling  in  London  worth  in  Hamburg  ? 

(11)  If  the  exchange  of  London  on  Hamburg  is  14  marcs 
banco  per  pound  sterling  ;  that  of  Hamburg  on  Amsterdam 
is  20  marcs  banco  for  18  florins ;  that  of  Amsterdam  on 
Paris  is  28  florins  for  60  francs  ;  and  that  of  Paris  on  Tor- 
onto is  4  francs  for  72  cents,  what  is  the  rate  of  exchange 
between  London  and  Toronto,  or  how  many  dollars  are 
equal  to  £1  sterling  ? 
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(12)  The  exchange  at  Paris  upon  London  is  at  the  rate  of 
25  francs  70  centimes  for  £1  sterling,  and  the  exchange  at 
Vienna  upon  Paris  is  at  the  rate  of  40^  Austrian  florins  for 

20  francs  :  find  how  many  Austrian  florins  should  be  paid  at 
Vienna  for  a  £50  note. 

(13)  What  is  the  arbitrated  rate  of  excbange  between 
London  and  Lisbon,  when  bills  on  Paris,  bought  in  London 
at  25.65  francs  per  £.,  are  sold  in  Lisbon  at  525  rees  per  3 
francs? 

(14)  Given  that  1  ounce  Troy  equals  31.1  grammes;  that 
10  grammes  of  French  standard  gold  are  worth  31  francs; 
and  that  the  worth  of  a  given  weight  of  English  standard 
gold  is  to  that  of  the  same  weight  of  French  standard  gold 
as  3151  to  8100,  find  what  number  of  Troy  ounces  of  English 
standard  gold  the  franc  is  equal  to,  and  what  is  the  fixed 
number  of  francs  equivalent  to  £1  ? — the  English  mint  price 
of  standard  gold  being  77s.  lOhd.  per  ounce. 

Examination  Papers. 

I. 

(1)  If  three  fluids,  whose  volumes  are  as  3,  7,  and  12,  and 
their  specific  gravities  .95,  1.15,  and  1.36,  be  mixed  together; 
what  will  be  the  specific  gravity  of  the  compound  ? 

(2)  If  |  of  A's  money  equals  $  of  B's,  and  3  of  B's  equals 
C's,  and  the  interest  of  all  their  money  at  8  per  cent. 

for  4  years  6  months  is  $6201,  how  much  money  has  each? 

(8)  A  Toronto  merchant  wishes  to  pay  a  debt  of  61200  in 

London.      How   many   dollars   must   Iip    pay    to    procurt 

remittances  through  France  and  Hamburg  if  we  allow  that 

21  francs  —  $4,  19  marcs  banco  at  Hamburg  =  35  francs  at 

.  and  87  at  London  —  96  marcs  banco  at  Hamburg. 

A   merchant  in  Cincinnati  wishes  to  ivniit  $14831.60 
to    New    fork.      Bzobange    Oil     New    York    is    :J    per    cent. 

Eremium,  but  in  St.  Louis  J  par  oent.  premium,  from  St. 
Sew  Orleans  |    per  cent,   discount,   and    from    New 
.    JTork    1    per  cent,   discount.      What    will  be 
rafaM  i  ork  by  each  method,  and  how  much  better  is 

I  Ik     I 

ii  rohanl  in  Toronto  purobaaed  ft.  draft  on  New- 
drawn  at  60  days,  paying  12670.89.     Whs* 
was  the  course  to  oxchai 

!l. 

(1)  A  merchant  mixc     II  Ihs.  of  tea  with  6  Ibf.  of  an  in 
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ferior  quality,  and  gains  16  %  by  selling  the  mixture  at  87 
cents  per  pound.  Allowing  that  a  pound  of  the  one  cost  12 
cents  more  than  a  pound  of  the  other,  what  was  the  cost  of 
each  kind  per  pound  ? 

(2)  A  and  B  are  in  partnership  in  a  concern  in  which  A 
has  $20000  engaged,  and  B  $30000.  The  gross  receipts  for 
a  year  are  $12800;  of  this  one-eighth  partis  expended  in 
salaries  of  clerks,  and  $120  in  insurance.  By  an  arrange- 
ment between  the  partners,  A  is  to  receive  8  %  upon  his 
capital,  and  B  4  %  upon  his,  and  then  the  remainder  of  the 

irofits  is  to  be  divided  in  proportion  to  the  capital  employed. 
i?ind  the  net  receipts  of  A  and  B. 

(3)  Bills  on  Amsterdam,  bought  in  London  at  12  florins 
15  cents  per  i,'l  sterling,  are  sold  in  Paris  at  57 A  florins  for 
120  francs  ;  what  is  the  course  of  exchange  between  London 

nd  Paris  ? 

(4)  On  the  1st  Jan.,  A  brought  into  a  business  $1400,  and 
on  1st  April  $2000  more ;  on  the  1st  June  he  took  out 
$1600,  and  8  months  after  this  he  brought  in  $2400.  B 
brought  into  the  business  $2000  ;  4  months  after  this  he 
took  out  $600,  and  on  the  1st  Nov.  brought  in  $2600.  Their 
clear  profit  for  the  year  is  $4032.  How  much  ought  each  to 
receive  '.' 

(5)  A  cask  contains  12  gals,  of  wine  and  18  gals,  of  water  ; 
another  cask  contains  0  gals,  of  wine  and  3  gals,  of  water ; 
bow  many  gallons  must  be  drawn  from  each  cask  so  as  to 
produce  by  their  mixture  7  gals,  of  wine  and  7  gals,  of 
water  ? 

in. 

(1)  A  merchant  has  sugar  at  8,  10,  12,  and  20  cents  a 
pound ;  with  these  he  wishes  to  fill  a  cask  that  holds  200 
lbs. ;  how  much  of  each  kind  must  he  take,  so  that  tha 
mixture  may  be  worth  15  cents  a  pound  ? 

(2)  A  15  days'  draft  on  Montreal  yielded  $1190.184  when 
sold  at  11  %  discount,  and  interest  off  at  6  per  cent.  What 
was  the  face  of  the  draft  ? 

(3)  If  A  gain  $120  iu  6  months,  B  $150  in  5  months,  and 
C  $210  in  9  months  ;  what  was  the  whole  stock,  C's  part  of 
it  being  $400. 

(4)  From  a  cask  of  wine  one-fourth  is  drawn  off,  and  the 
cask  is  filled  up  with  water,  one-fourth  of  the  mixture  is  then 
drawn  off,  and  tho  cask  again  filled  up  with  water,  after  this 
has  been  done  four  times  altogether,  what  fraction  of  the 
original  quantity  of  wine  will  be  left  in  the  cask  ? 
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(6)  A  person  in  London  owes  another  in  St.  Petersburg 
920  roubles,  which  must  be  remitted  through  Paris.  He 
pays  the  requisite  sum  to  his  broker,  at  a  time  when  the 
exchange  between  London  and  Paris  is  25.15  francs  for  £1, 
and  between  Paris  and  St.  Petersburg  1.2  francs  for  1  rouble. 
The  remittance  is  delayed  until  the  rates  are  25.35  francs  for 
.£1  and  1.15  francs  for  1  rouble.  What  does  the  broker  gain 
or  lose  by  the  delay? 

IV. 

(1)  If,  when  the  course  of  Exchange  between  England 
and  Spain  is  38%d.  per  dollar  of  20  reals,  a  merchant  in 
Liverpool  draws  a  bill  of  £354.  16a.  8d.  on  Madrid,  how 
many  dollars  and  reals  will  pay  the  draft  ? 

(2)  I  wish  to  pay  a  bill  in  Naples  of  7500  lire  ;  the  direct 
exchange  is  $0.22  =  1  lira;  the  exchange  on  London  is 
$4.95;  of  London  on  Paris  is  £1  =  26  francs;  of  Paris  on 
Naples  is  1£  francs  =  1  lira.  What  is  the  difference  between 
the  direct  and  circuitous  exchange  ? 

(8)  A  merchant  in  New  York  gave  $1000  for  a  bill  on 
London  of  £200.     What  was  the  rate  of  exchange  ? 

(4)  A  merchant  in  New  York  wishes  to  pay  £3000  in 
London.  Exchange  on  London  is  at  par ;  on  Paris,  5 
francs  25  centimes  per  $1;  and  on  Amsterdam,  40  cents  to 
a  guilder.  The  exchange  between  France  and  England  at 
the  Hame  time  is  25  francs  to  £1,  and  that  of  Amsterdam  on 
England  12j^  guilders  to  £1.  Which  is  the  most  advantage- 
ous, the  direct  exchange,  or  through  Paris,  or  through  Ams- 
terdam ? 

(5)  How  many  pounds  of  sugar  at  8,  18,  and  14  cents  per 
pound,  maybe  mixed  witli  3  pounds  at  9.{  cents,  2  pounds 
at  8^  centH,  and  4  pounds  at  14  cents  a  pound,  so  as  to  fjain 
16  per  cent,  by  selling  the  mixture  at  14$  cents  per  pound  ? 

V. 

(1)  Throe  districts  aro  to  provido  according  i"  their  popu- 
lation ii  contingent  <>f  182  men.    The  population  of  (In-  die* 

trictH  iH  MS  ■  m.I  4861  respectively  ;   find  as  exactly  as 

bla  the  number  of  men  to  be  provided  bj  each  district. 

A   person   inixoH    \  gallon!    of  gin  tA    I  illon, 

with  -J  geilool  of  water  and  agullon  OX  hiise  spirit  worth  lO.s.; 
wlmt  is  hil  gelt)  per  cent,  on  his  outlay  by  selling  tho  mix- 
ture nt  2f|*.  per  bottli  Of  8  tO  the  gallon  ? 

(H)    The  B    partner:  ,     .1,    /,',    and    < ',  are    $j 

J2200,  and  13000,  respectively  ;  their  gftini  lire  $1120,  $880, 
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and  $1200  respectively.     If  B's  stock  is  in  trade  2  months 
longer  than  A 's,  what  time  was  each  stock  in  trade  ? 

(4)  A  merchant  every  year  gains  50  °/»  on  his  capital,  of 
which  he  spends  £'1200  per  annum  in  house  and  other  ex- 
penses. At  the  end  of  4  years  he  finds  himself  in  possession 
4  times  as  large  as  what  he  had  at  commencing  business  ; 
what  was  his  original  capital  ? 

(5)  There  are  two  mixtures  of  wine  and  water,  the  quan- 
tities of  wine  in  which  are  respectively  ;54  and  -40  of  tho 
whole.  If  a  gallon  of  the  first  is  mixed  with  two  gallons  of 
the  second,  what  decimal  part  will  tho  wine  be  in  the  com- 
pound, and  how  much  per  cent,  will  the  first  mixture  be 
•trengthened  ? 

XXXI.    Ratio  and  Proportion. 

211.  If  A  and  B  bo  quantities  of  the  same  kind,  the 
relative  greatness  of  A  with  respect  to  B  is  called  the 
Ratio  of  A  to  B. 

212-  The  ratio  of  one  quantity  to  another  quantity  is 
represented  in  Arithmetic  by  the  fraction,  which  ex- 
es  the  measures  of  the  first  when  the  second  is 
taken  as  the  unit  of  measurement. 

Thus  if  S  shillings  bo  the  unit,  the  measure  of  3  shillings 
is  § ,  and  tho  ratio  of  3  shillings  to  5  shillings  is  represented 
by  the  fraction  f . 

The  words  "  the  ratio  of  3  shillings  to  5  shillings  " 
are  abbreviated  thus : 

8  shillings  :  5  shillings. 

213.  Eatios  may  be  compared  with  each  other  by 
comparing  the  fractions  by  which  they  are  represented. 
Thus  2  pence  :  5  pence  is  represented  by  l 
and     3  pence  :  7  pence  is  represented  by  ? 
Now  !  =  u,  and  }  =  \\t 

.'.  ?  is  greater  than  1 
and  /.  3  pence  :  7  pence  is  greater  than  2  pence  :  5  pence. 
When  we  thus  compare  the  ratios  existing  between 
two  pairs  of  quantities,  it  is  not  necessary  that  all  four 
quantities  should  be  of  the  same  kind  ;  it  is  only  neces- 
sary that  each  pair  should  be  of  the  same  kind. 
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For  example,  we  can  compare  the  ratio  of  4  shillings 
to  7  shillings  with  the  ratio  of  7  days  to  12  clays,  and 
finding  that  $  is  less  than  T72,  we  may  say  that  the  ratio 
of  4  shillings  to  7  shillings  is  less  than  the  ratio  of  7 
days  to  12  days. 

214.  When  the  ratio  symbol  (  :  )  is  placed  between 
two  numbers  we  may  substitute  for  it  the  fraction 
symbol. 

Thus  if  we  have  to  compare  the  ratios  2  :  8  and 
5  :  7,  we  effect  it  by  comparing  the  fractions  £  and  £. 

215.  Eatios  are  compounded  by  multiplying  together 
the  fractions  by  which  they  are  represented,  and  ex- 
pressing the  resulting  fraction  as  a  ratio. 

Thus  the  ratio  compounded  of  2  :  8  and  6  :  7  is 
10  :  21. 

2  and  8  are  called  the  Terms  of  the  ratio  2  :  8. 

2  is  called  the  Antecedent  and  8  the  Consequent  of 
the  ratio. 

216.  Ratios  are  either  direct  or  inverse. 

A  direct  ratio  is  the  quotient  of  the  antecedent  divi- 
d*d  by  the  consequent. 

An  inverse  ratio,  or  reciprocal  ratio,  is  the  quotient  of 
14m  floneequGiit  divided  by  the  antecedent. 

Examples-    (oxvi) 

(1)  Compare  the  ratios  2 : 5  and  4 : 9. 

(2)  Compare  the  ratios  17  :  89  and  19  :  41. 

(8)  Compare  the  ratios  4  :  7,  8  :  15  and  18  :  24. 

(4)  Compound  the  ratios  6  : 7,  18 :  16,  21 :  91,  and  45  :  52. 

(5)  Compound  the  ratios  8£  :  4,  8J  :  7,  1*  :  8.T,  2£  :  If 

If  (ho  ratio  bo  26  and  the  consequent  91.25,  what  is 
thi  unt< •(•■■iiciii  F 

(7)  Howmnohdo*  the  ratio  86x4x8:  1 2x1*5x2  exceed 
that  of  0O4-  (8x6)  :  20x2  -4-  H  } 

(H)  What  iH  thi  rioprooa]  ratio  of  1 1 ) ;  of  %{  \  i-'\)  t 

A  own*  a  farm  ol  IHO  acres.     There  are  86  iq.  miles 
in  tl!<  p   in    whirl  ftted.      Wii.il    [fl   Mm   ii'la- 

i  i  to  the  former  ? 
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(10)  The  ratio  63 :  52  results  from  compounding  four 
ratios  together  ;  three  of  these  are  7:8,  12  :  15,  aud  A  :  J  ; 
express  the  fourth  ratio  in  its  simplest  form. 

(11)  What  effect  has  adding  the  same  quantity  to  both 
terms  of  a  ratio. 

PROPORTION. 

217.  Proportion  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  test  of  Proportion  is  therefore  that 
the  two  fractions  representing  t/ie  ratios  must  be  equal. 

Thus  the  ratio  6  :  12  is  equal  to  the  ratio  4  :  8,  be- 
cause the  fraction  ^2  =  the  fraction  |. 

The  four  numbers  6,  12,  4,  8,  written  in  the  order  in 
which  they  stand  in  the  ratios,  are  said  to  be  in  propor- 
tion, or  proportionals,  and  this  relation  is  thus  ex- 
pressed— 

6:12  =  4:8. 
The  two  terms  6  and  8  are  called  the  Extremes.. 

12  and  4  the  Means. 

The  sign  of  equality  is  usually  expressed  thus,  ::  and 
then  the  ratios  read  6  is  to  12  as  4  is  to  8. 

218.  When  four  numbers  are  in  proportion, 

the  product  of  the  extremes  =  the  product  of  the  meia?. 
For  example,  if  6  :  12  =    4:8 
6x8  =  12x4 
For,  since      T%  =  f ,  by  hypothesis, 

and  ,VLf  =  tI 

1  3  x  6 


and 


4X13 


8X12      "8" 

•   6  *8  __  **ia 
"  12X8      8X12 

Now  the  denominators  of  these  fractions  are  equal, 
and  therefore  the  numerators  must  also  be  equal,  that 
is 

6x8=4x12. 

From  this  it  is  evident  that  if  three  out  of  the  four 
numbers  that  form  a  proportion  are  given,  we  can  find 
the  fourth. 
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Ex.  (J J.  Find  a  fourth  proportional  to  8,  15,  7. 
8  :  15  =  7  :  number  required, 
.*.  3  X  number  required  =  15  x  7, 
,\  number  required  =  Jfi*7   =  35. 

Ex.  (2).  What  number  has  the  same  ratio  to  9  that 
8  has  to  5  ? 

3:5  =  number  required  :  9, 

;\  5  X  number  required  =  3x9, 

.*.  number  required  =  y  =  5£. 

219.  Three  numbers  are  said  to  be  in  Continued 
Proportion  when  the  ratio  of  the  first  to  the  second  is 
equal  to  the  ratio  of  the  second  to  the  third. 

Thus  8,  6,  12  are  continued  proportion, 
ior  7  —  Tij. 

The  second  number  is  called  a  Mean  Proportional 
between  the  first  and  the  third. 

Ex.  Find  a  mean  proportional  between  6  and  24. 
G  :  required  number  =  required  number  :  24  ; 
.•.  required  number  X  required  number  =  6  X  24  ; 
.'.  square  of  required  number  =  144, 
. '.  required  number  is  12. 

220.  When  two  quantities  are  connected  in  such  a 

way,  that  when  ono  is  increased  2,  8,    times,  tho 

other  is  also  increased  2,  8,  times,  they  are  in 

direct  proportion. 

For  example,  if  1  lb.  of  sugar  cost  9  cents, 
I  lbs.  will  cost  2x9  cents, 
8  lbs.        "        8x9  cents; 
In  nco  7  lbs.        "        7x9  cents, 
And  U  lbs.         "      25  x  9  cents, 
.-.  7  lbs.  :  25  Urn.  ::  7  x'.i  oentfl  :  25  x9  c< a 
Tlmt  ih,  tin;  cost  of  8U;,':  1 1   is  dirrrtli/  proportional  I"  if  J 

9.9.X .    When   two   quantities  nrc    connected    in  such  u 

way,  t'mt  win n  on.    i.i  (norwuid  2,  8,  times,  tho 

i  if  itiiuinUhed  2,  8,  times,  they  are  //m  rvofy 


SIMPLE    PROPORTION.  245 

proportional;  thus,  if  one  man  can  mow  a  field  in  12 
days,  2  men  can  mow  it  in  half  the  time,  or  in  \?  days ; 
8  men  in  a  third  of  the  time,  or  in  y  days,  &c. 

hence  four  men  can  mow  it  in  -~  days  ; 

and  12  "  "  |f   days; 

4  men  :  12  men  :  :  j.^.  days  :  «■  days  ; 

that  is,  the  number  of  men  required  to  do  a  certain  work  is 
inversely  proportional  to  the  number  of  days,  or  vice  versa. 

Examples-    (cxvii) 

(1)  Arrange  4,  8,  9  and  12  so  that  they  may  be  in  propor- 
tion. 

(2)  Find  the  second  term  when  18,  2*6  and  1*8  are  the 
other  3  terms  of  a  proportion. 

(3)  Find  a  mean  proportional  to  '038  and  '00152. 

(4)  If  A=8±  of  B,  and  0=51  of  B,  find  the  ratio  of  A 
toC. 

(5)  Find  a  fourth  proportional  to  6,  7,  and  16. 

(6)  Find  a  fourth  proportional  to  #,  £ ,  and  $ . 

(7)  Find  a  fourth  proportional  to  #3,  "16,  and  -09. 

(8)  Find  a  mean  proportional  to  14  and  56. 

(9)  Find  a  mean  proportional  to  ^  vnd  f  f . 

(10)  Divide  $1587  among  A,  B,  0,  D,  so  that  A's  share 
:  to  B's  share  =6:5,  B's  share  :  &s  share  =  4:3,  and  Cs 
share  :  D's  share  =  3:2. 

SIMPLE   PROPORTION  OR   RULE  OF  THREE. 

222.  When  Three  terms  of  a  proportion  are  given  to 
find  the  fourth  it  is  a  Simple  Proportion.  In  a  simple 
proportion  we  have  two  ratios  given  ;  one  of  these  has 
both  terms,  the  other  is  incomplete,  having  only  one 
term.  Two  of  the  given  terms  must  be  of  one  kind  and 
the  third  and  the  answer  of  another  kind. 

Ex.  (1).  If  5  horses  eat  20  bushels  of  oats  in  a  given 
time,  how  many  bushels  will  8  horses  eat  in  the  same 
time  ? 

Here  the  number  of  bushels  consumed  is  directly 
proportional  to  the  number  of  horses, 

hence  5   :   8    ::    20  bu.   :  bu.  required; 

/.  bu.  required  =  ?^  =82. 
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Ex  (2).  If  6  men  can  do  a  piece  of  work  in  5  days, 
in  what  time  can  9  men  do  the  same  work  ? 

Here  the  time  is  inversely  proportioned  to  the  number 
of  men, 

hence  9:6    : :    5  days   :   days  required ; 

.\  days  required  =  -£-  =  8£. 

Ex.  (8).  If  8  cwt.  1  qr.  of  hay  cost  $2.21,  what 
should  3  t.  5  cwt.  cost  ? 

Here  the  cost  is  directly  proportional  to  the  quantity. 

Hence  8  cwt.  1  qr.   :   8t.   5  cwt.    ::    $2.21    :   dollars 
required ; 

Here  we  reduce  the  1st  and  2nd  terms  to  the 
common  denomination,  quarters,  and  the  proportion  be- 
comes 

13  :  2G0   ::   $2.21   :  dollars  required; 

.\  Dollars  required  =  ^^i  =$44.20. 

From  these  examples  we  deduce  the  following  rule  : 

Write  the  given  number  that  is  of  the  same  kind  as  the 

required  fourth  term,  for  the  third  term  of  tlve  proportion. 
Thru  ,■<,,, .--i,!,  r  from  the  nature  of  the  question  whether  the 
answer  is  t<<  be  greater  or  less  than  the  third  term.     Ij 

greater,  plan-  tin-  larger   of  the  two  reniaini ng  numbers  in 

ih   teoond  place ;  //'  less,  in  the  first.     Then  having  re- 

■  and  second,  terms  to  the,  same,  denomination, 
multiply  I '/  I   mid  third  term*  together,  and  diride 

the  prod  net  />,/  the  first  term.  The  quotient  will  be  the 
iinmrrr  required. 

c  the  third  term  has  been  written  down 
tin-  order  of  Hi.,  other  two  may  be  ascertained  by  a 
ymttoiL  Urn  i,  in  Ex.  (1)  :  "if  B  borsea  eat  80  bit., 
will  H  horBos  cat  more  or  lei  I  than  90  bn. ''"  More  ; 
beaoa  fi  i  b.  In  Ex.  (2) :  "If  i;  men  do  a  piece  of  worl 
in  6  dayH,  will  it  take  9  men  a  Long  r  or  inorter  period 
than  0  days?"     Shorter ;  henet  9     6. 
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Examples,    (cxviii) 

(1)  A  person  after  paying  an  income  tax  of  Id.  in  the  £1 
has  a  net  income  of  £1247.  10s.  5d.  ;  what  was  his  gross 
income  ? 

(2)  A  watch  which  is  10  minutes  too  fast  at  12  o'clock 
noon  on  Monday,  gains  3m.  10s.  a  clay  ;  what  will  be  the 
time  by  the  watch  at  a  quarter  past  10  a.m.  on  the  following 
Saturday  ? 

(3)  In  running  a  3  mile  race  on  a  course  £  of  a  mile  round, 
A  overlaps  B  at  the  middle  of  the  7th  round.  By  what 
distance  will  A  win  at  tbe  same  rate  of  running  ? 

(4)  A  watch  was  (J,7;  min.  slow  at  noon  ;  it  loses  12  min. 
in  2().\  hours  ;  find  tho  true  time  when  its  hands  are  together 
for  the  fourth  time  after  noon. 

(5)  If  4  men  or  6  women  or  9  boys  can  perform  a  piece  of 
work  in  27i  days,  in  what  time  can  (1)  5  men  and  9  women 
perform  it  ?  and  (2)  5  men  and  8  boys  perform  it  ? 

(6)  If  14|  shares  of  a  property  are  worth  $116.15,  what  are 
5f  shares  worth  ? 

(7)  A  floor  can  be  covered  by  32£  yards  of  carpet  7  quar- 
ters wide ;  how  many  yards  of  Brussels  carpet  26  in  width 
will  cover  the  same  room  ? 

(8)  Two  clocks,  of  which  one  gains  4m.  15s.  and  the  other 
loses  3m.  13s.  in  24  hours,  were  both  within  2^  min  of  the 
true  time,  the  former  fast  and  the  latter  slow,  at  noon  on 
Monday  ;  they  now  differ  from  one  another  by  half  an  hour  ; 
find  the  day  of  the  week  and  the  hour  of  the  day. 

(9)  If  6336  stones  3  j  ft.  long  complete  a  certain  quantity 
of  wall,  how  many  similar  stones  of  2|  ft.  long  will  raise  a 
like  quantity  ? 

(10)  A  besieged  town,  containing  22400  inhabitants,  has 
provisions  to  last  3  weeks  ;  how  many  must  be  sent  away 
that  they  may  be  able  to  hold  out  7  weeks  ? 

COM  FOUND  PROPORTION. 

223.  Where ym0,  seven,  nine,  &c,  terms  of  a  propor- 
tion are  given  to  find  a  sixth,  eighth,  tenth,  &c,  term  it 
is  called  Compound  Proportion  or  the  Double  Rule  of 
Three. 

In  Compound  Proportion  there  are  three  or  more 
ratios  given,  all  being  complete  but  one. 
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A  Compound  Proportion  is  produced  by  multiplying 
together  the  corresponding  terms  of  two  or  more  simple 
proportions. 

2 

2 

8   multiplied   together   produce 

240  :  82. 

Ex.  If  6  men  in  8  days,  working  10  hours  a  day, 
can  reap  24  acres  of  wheat,  how  many  acres  could  10 
men  reap  in  15  days  of  12  hours  each  ? 

6     :  10       :  :  24  :  acres  required 
8     :  15 
10     :  12 


Thus,  12  :    6  :  : 

4 

9:8:: 

6 

5  :    4  :: 

10 

the  proportion  540  : 

:  72 

480     :  1800  :  :  24  :  arces  required. 
.-.  acres  required  =  ^^p-4-  =  90. 

24  the  term  of  the  imperfect  raito  is  put  in  the  8rd 
place  ;  the  other  ratios  are  then  considered  separately 
and  treated  as  in  Simple  Proportion.  After  all  the 
ratios  have  been  stated,  all  the  first  terms  arc  multi- 
plied together  for  a  new  first  term  and  similarly  with 
the  second  terms.  The  answer  is  then  got  as  in  Simple 
Proportion. 

Note.  I. — Before  compounding  the  complete  ratios  it 

snrenient  to  cancel  all  the  factors  common  to  the 

ad  to  the  '2ml  or  8rd  terma     Winn  any  oi 

tli.    Nt  and  2nd  terms  are  not   of  the   snnie    denomina- 
tion (hey  must  lie  reduced  to   ;i.   common    denomination 

before  pn  i  with  the  solution. 

Notk  II.--  Before  stating  the  question  it  is  oonveni 

to  write  down  the    term;;    of  the    supposition    nndci 

mother  mid  opposite  these  to  place  the  correspond 

in     of   I  In-  deiiiMiid  u  itli    mi    ./•  opposite    the    tei  HI 
of  1 1  ■ « *  same  name  n    ( i » .  an  iwcr  required. 
Tim  -,  in  (In!  above  example  fi    hum     10, 

8   diiyn    '  •"'• 
10  hoars  19, 

X. 
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Examples   (cxix) 

(1)  If  18  men  in  12  days  build  a  wall  40  feet  long,  3  feet 
thick,  and  16  feet  high,  how  many  men  must  be  employed 
to  build  a  wall  120  yards  long,  8  feet  thick,  and  1U  feet  high, 
in  60  days  ? 

(2)  An  engineer  engages  to  complete  a  tunnel  8$  miies 
long  in  2  years  10  months ;  for  a  year  and  a  half  he  em- 
ploys 1200  men,  and  then  finds  he  has  completed  only  three- 
eighths  of  his  work ;  how  many  additional  men  must  he 
employ  to  complete  it  in  the  required  time  ? 

(3)  Two  sets  of  men  perform  the  same  amount  of  work. 
Each  man  in  the  first  set  is  stronger  than  each  one  in  the 
second  in  the  ratio  of  7  to  6 ;  the  first  set  works  6  days  a 
week  for  10  weeks,  and  the  second  set  5  days  a  week  for  7 
weeks.  If  there  are  9  men  in  the  first  set,  how  many  are 
there  in  the  second  ? 

(4)  If  20  men  can  excavate  185  cubic  yards  of  earth  in  9 
hours,  how  many  men  could  do  half  the  work  in  a  fifth  of 
the  time  ? 

(5)  At  the  siege  of  Sebastopol  it  was  found  that  a  certain 
length  of  trench  could  be  dug  by  the  soldiers  and  navvies  in 
4  days,  but  that  when  only  half  the  navvies  were  present  it 
required  7  days  to  dig  the  same  length  of  trench.  Compare 
the  amount  of  work  done  by  the  navvies  with  that  done  by 
the  soldiers. 

(6)  Two  elephants  which  are  ten  in  length,  9  in  breadth, 
36  in  girt,  and  7  in  height,  consume  one  drona  of  grain  ; 
how  much  will  be  the  rations  of  10  other  elephants,  which 
are  a  quarter  more  in  length  and  other  dimensions  ? 

(7)  How  many  revolutions  will  be  made  by  a  wheel  which 
revolves  at  the  rate  of  860  revolutions  in  7  minutes,  while 
another  wheel,  which  revolves  at  the  rate  of  470  in  8  min., 
makes  658  revolutions  } 

(8)  A  piece  of  work  is  to  be  done  in  36  days ;  15  men 
work  at  it  15  hours  a  day,  but  after  24  days  only  §  of  it  is 
done  ;  if  three  more  men  are  put  on,  how  many  hours  a  day 
must  all  work  to  finish  it  in  the  given  time  ? 

(9)  If  248  men,  in  oh  days  of  12  hours  each,  dig  a  ditch  of 
7  degrees  of  hardness,  232  A  yds.  long,  3|  yds.  wide,  and  2\ 
yds.  deep  ;  in  how  many  days  of  9  hours  each,  will  24  men 
dig  a  ditch  of  4  degrees  of  hardness,  387£  yds.  long,  5|  yds. 
wide,  and  3|  yds.  deep? 

(10)  If  5  compositors  in  16  days  of  11  hours  each,  can 
compose  25  sheets  of  24  pages  in  a  sheet,  44  lines  in  a  page, 
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and  40  letters  in  a  line,  in  how  many  days  of  10  hours  each, 
can  9  compositors  compose  a  volume  (to  be  printed  in  the 
same  kind  of  type),  consisting  of  36  sheets,  16  pages  to  a 
sheet,  50  lines  to  a  page,  and  45  letters  to  a  line  ? 

XXXII.    The  Metric  System. 

224-  The  Metric  System  of  Weights  and  Measures  is 
now  in  use  in  many  countries  of  Europe.  The  follow- 
ing is  an  account  of  the  system  as  it  is  established  in 
France,  where  it  originated  at  the  end  of  the  last 
century. 

Tlie  basis  of  all  measurement  is  the  Metre,  a  measure 
of  length  equal  to  the  ten-millionth  part  of  the  distance 
from  the  North  Pole  to  the  Equator. 

The  length  of  the  Metre  in  English  Measure  is  39.87 
inches,  nearly. 

Units  of  Metric  Measures. 

1.  Length. — The  Metre. 

2.  Surface. — The  Are  =  100  square  metres. 
8.  Solidity. — The  Stere  =  1  cubic  metre. 

4.  Capacity. — The  Litre  =  the  cube  of  the  tenth 
part  of  a  metre. 

6.  Wi'.iumt. — Tho  Gramme,  which  is  the  weight  of  a 
quantity  of  distilled  water  which  fills  the  cube  of  the 
hundredth  part  of  a  metre. 

The  Tablet  of  Weights  and  Measures  under  the  Metric 
S\  item    urn    constructed    upon    one   uniform    principle. 

Prefixes  derived  bom  Greek  and  Latin  are  attached  to 

each  of  the  units. 

Deca  Btandu  for  in  times  J 

Seek)  stands  for      100  timcsl  .,         .. 

Htandsfor        lono  tim.-»f         ' 
Myria  stands  for  10000  times  J 

l.nii n   I'rvfixes. 
Deei  itands  for  tho        LOtfa  purH 
Conti  itands  for  the     LOOth  part >  of  tbo  unit. 
Milli  itandi  for  the    month  part) 
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Thus, 

A  decametre       =  10  metres. 
A  hectolitre         =  100  litres. 
A  kilogramme    =  1000  grammes. 
A  myriametre    =  10000  metres. 
Also, 

A  decilitre  =  *1  litre. 

A  centimetre      =  '01  metre. 
A  milligramme  =  *001  gramme. 
Note. — In  English  measures  the  following  are  rough    ap- 
proximations of  some  of  the  French  measures  : 
The  Kilogramme  is  about  2\  lb.  Avoird. 
The  Litre  is  about  1$  pints. 

The  Kilometre      is  about  5    furlongs. 
The  Hectare         is  aboxit  2£  acres. 

MEASURES  OF  LENGTH. 

10  decimetres  (dcm.) 1  metre  (in.). 

100  centimetres  (cm.) " 

1000  millimetres  (mm.) * 

1000  metres 1  kilometre. 

1  inch   =  2.539954  centimetres. 
1  foot    =  3-047945  decimetres. 
1  yard  =  0  914383  metres. 
1  mile  =  1-609315  kilometres. 
Note. — A  rough  rule   for  converting  French  metres  into 
English  yards  is  to  add  10  per  cent,  to   them.     Thus   40 
metres  are  nearly  equal  to  44  yards. 

MEASURES  OF  SURFACE. 
100  square  decimetres  (sq.  dcm.)  =a  1  square   metre  or 

centiare  (sq.  m.) 
10000       "       centimetres  (sq.  cm.)  =  " 

1000000      "      miUimetresfsq.mm.)  =  " 

100  square  metres 1    are. 

10000  "  1    hectare. 

1  square  inch   =  6-4513669    sq.  cm. 
1       "       foot   =  9-2899683    sq.  dcm. 
1       "       yard  =  0-83609715  sq.  m. 
1       "       acre   =  0-40467101  hectare. 
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MEASURES  OF  CAPACITY. 

1000  cubic  decimetres  (cb.  dcm.)...l  cubic  metre  or  stere. 
1000000  cubic  centimetres  (cb.  cm.)  " 

1000000000  cubic  milltmetres  (cb.  mm.)       " 

1  cubic  decimetre 1  litre, 

1     "      inch  —  16  386176  cb.  cm. 

1     "      foot  =  28-315312  dcm. 

1  gallon         =  4-54345797  litres. 

MEASURES  OF  WEIGHT. 

1  cubic  centimetre  of  distilled  water  at  4°C.  at  the  sea's 
level  in  the  latitude  of  Paris  is  1  gram  (grm.) 

1000  cubic  centimetres  of  distilled  water  weighed  under 

the  same  conditions 1  kilogram  (kilo.) 

1000  grams  (grms.)  1  kilogram. 
10000  decigrams   ....  " 

100000  centigrams  ...  " 

1000000  milligrams  ....  " 

1  grain     =     0-06479895  gram, 
ltroyoz.  =  81-103496      grams. 
1  lb.  avd .  =     0-45859265  kilo. 
1  cwt.       =  50-80237689  kilos. 

Examples-   (cxx) 

(1)  What  is  the  fundamental  unit  in  this  system?   Whence 
and  why  was  it  chosen  ? 

(2)  Name  the  units  of  weight  and  capacity,  and  show  how 
larger  and  smaller  measures  are  attained. 

Cl)  Give  the  English  equivalents  of  a  kilometro  and  kilo- 
gram. 

(4)  How  many  millimotros  are  contained  in  5  metres  ? 

(6)  How    many   decimetres   are    equivalent   to    106780 
milium  f  i 

(61  Etoqvfo -<i  Hi"  niunbtt  of  millignunf  in  ifi  cb.  cm.  of 

wilt,  r  up  ;i  unil  .-it  4°0(  ? 

(7)  HOW  iM.iny  linllimi itMfl  anil  ci'iiliinetroH  are  ropoclivi' 

ly  oontoinod  In  0«467  of  i  dootnu  1 1 

(8)  How   many   square   coutimetron   are   tlioro    in    15.5 
nquaro  metres  ? 
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(9)  How  many  square  decimetres  are  contained  in 
108642  square  centimetres? 

(10)  Define  the  gram  and  litre.  How  many  grams  are 
contained  in  1.725  kilograms  ? 

(11)  How  many  milligrams  are  there  in  a  decigram?  How 
many  decigrams  in  a  kilogram  ? 

(12)  How  many  centigrams  are  contained  in  2.567  kilo- 
grams ? 

(13)  Kequired  the  number  of  milligrams  contained  in  5 
cubic  centimetres  of  water  measured  at  4°C. 

(14)  In  an  English  inch  are  contained  25.3095  millimetres. 
How  many  kilometres  are  there  in  a  mile  ? 

(15)  A  gallon  is  equal  to  4.543  litres.  How  many  cubic 
centimetres  are  contained  in  one  pint  ? 

(16)  Three  pipes  furnish  respectively  80  litres,  45  litres, 
and  80  litres  an  hour.  What  quantity  of  water  do  they  sup- 
ply together  in  24  hours  ? 

XXXIII.    Measurement  of  Area. 

225.  The  Unit  of  Measurement,  by  which  we  measure 
Area  or  Surface,  is  derived  from  the  unit  of  Length. 
Thus,  if  we  take  an  inch  as  the  unit  of  length,  and  con- 
struct a  square  whose  side  is  an  inch,  this  Square  Inch 
may  be  taken  as  the  Unit  of  Area,  and  the  measure  of 
any  given  area  will  be  the  number  of  times  it  contains 
this  unit,  in  accordance  with  the  remarks  in  Art.  58. 

Let  ABDC  be  a  rectangle,  and  let  the  side  AB  be 
4  inches  in  length,  and  the  side  AC  8  inches  in  length, 

B 


0  I 


D 
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Then,  if  the  Unit  of  Length  be  an  inch,  the  measure  of 
AB  is  4,  and  the  measure  of  AG  is  3. 

Divide  AB,  AC  into  four  and  three  equal  parts  respec- 
tively, and  draw  lines  through  the  points  of  division 
parallel  to  AC,  AB  respectively.  Then  the  rectangle 
ABDG  is  divided  into  a  number  of  equal  squares,  each 
of  which  is  a  square  inch. 

If  one  of  these  squares  be  taken  as  the  Unit  of  Area, 
the  measure  of  the  area  of  ABDC  will  be  the  number  of 
these  squares. 

Now  this  number  is  the  same  as  that   obtained  by 
multiplying  the  measure  of  AB  by  the  measure  of  AC  : 
that  is,  measure  of  ABDC  =  3x4  =  12  ; 
.•.  area  of  ABDC  is  12  square  inches. 
Hence  to  find  the  area  of  a  rectangle  we  multiply  the 
measure  of  the  length  by  the  measure  of  the  breadth, 
and  the  product  will  be  the  measure  of  the  area. 

Ex.  (1).  A  rectangular  garden  is  48  feet  long  and  25 
feet  broad,  what  is  its  area  ? 

Taking  a  foot  as  the  unit  of  length,  and  therefore  a  square 
foot  as  the  unit  of  area, 

measure  of  the  area  =  48x25  =  1200  ; 
.*.  the  area  is  1200  square  feet. 

Ex.  (2).  A  rectangular  board  is  2  ft.  7  in.  long  and  1 
ft.  4  in.  broad,  what  is  the  area  ot  its  surface  ? 

Taking  1  inch  as  the  unit  of  length,  and  therefore  1  square 
inch  as  the  unit  of  area, 

measure  of  the  area  =  81 X 16  =  496 ; 
.-.  the  aroa  is  496  square  inches. 
Or  wo  might  take  1  foot  as  the  unit  of  length,  and  then 
mcaaureof  aroa  =  2^  x  l^J.^  J  =  V  =»o  l 
.°.  the  area  is  13  J  square  feet. 

Ex.  (8).  Tin'  length  of  the  side  of  a  square  croquet- 
ground  i     I'1  yards,  what  in  its  aroa? 
Tuking  1  yard  an  a  unit  of  length, 

area  —  (49  X  49)  sq.  yds.  —  2401  sq.  yds. 
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Note. — Observe  the  difference  between  the  expres- 
sions 49  yardi.  square  and  49  square  yards.  The  former 
refers  to  a  square  whose  side  is  49  yards,  and  whose 
area  is  2401  square  yards,  the  latter  to  a  surface  whose 
area  is  49  square  yards. 

Ex.  (4).  A  rectangular  bowling-green  is  56  yards  long 
and  42  yards  broad.  Find  the  distance  from  corner  to 
corner. 

By  Euclid  I.  47,  we  know  that  in  a  right-angled  tri- 
angle the  square  on  the  side  opposite  the  right  angle  is 
equal  to  the  sum  of  the  squares  on  the  sides  containing 
the  right  angle. 

Hence  the  square  of  the  measure  of  the  side  opposite 
the  right  angle  is  equal  to  the  sum  of  the  squares  of  the 
measures  of  the  sides  containing  the  right  angle. 
Thus  in  our  present  example, 
square  of  measure  of  distance  from  corner  to  corner 
=  (56  X  56)  4-  (42  X  42)  =  4900  ; 
,\  distance  is  70  yards. 

Examples-     (cxxi) 

Find  the  area  of  the  rectangles  having  the  following 
dimensions  : 

(1)  7  ft.  by  5  ft.  (2)  13£  ft.  by  10  ft. 

(3)  22*  ft.  by  13£  ft.  (4)  5  ft.  4  in.  by  2  ft.  3  in. 

(5)  17  ft.  5  in.  by  8  yd.  2  ft.     (6)  5  yd.  1  ft.  by  4  yd.  2  ft. 

(7)  12  yd.  2  ft.  by  5  yd.  1  ft. 

(8)  6  yd.  2  ft.  3  in.  by  2  yd.  1  ft.  5  in. 

(9)  7  yd.  2  ft.  by  5  yd.  2  ft.  6  in. 

Find  the  area  of  the  squares  whose  sides  have  the 
following  lengths  : 

(10)  5iyd.  (11)     37*  yd.  (12)     17*  ft. 
(13)    29±ft.            (14)    9  ft.  7  in.        (15)     3  ft.  4  in. 
(16)     7  yd.  1  ft.  5  in.                    (17)     15  yd.  2  ft.  3  in. 
Find  the  breadth  of  the  following  rectangles,  having 

given  the  area  and  length  : 

(18)  Area  176  sq.  ft.,  length  11  ft. 

(19)  Area  71  sq.  ft.  100  sq.  in.,  length  9  ft.  8  in. 
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(20)  Area  854  sq.  ft.  84  sq.  in.,  length  97  ft.  8  in. 

(21)  Area  1  acre,  length  440  yd. 

(22)  Area  5  acres,  length  275  yd. 

(23)  Area  5  ac.  1  ro.  36  po.,  length  267  yd.  2  ft. 

What  are  the  sides  of  the  squares  whose  areas  are 

(24)  81  sq.  ft.  (25)     256  sq.  ft. 

(26)     1178  sq.  yd.  7  sq.  ft.  (27)     33  ac.  4305 sq.  yd.? 

(28)  A  rectangular  field  is  225  yards  in  length  and  120 
yards  in  breadth  ;  what  will  be  the  length  of  a  straight  path 
from  corner  to  corner  ? 

(29)  A  rectangular  field  is  300  yards  long  and  200  yards 
broad ;  find  the  distance  from  corner  to  corner. 

(30)  A  rectangular  plantation,  whose  width  is  88  yards, 
contains  2£  acres  ;  find  the  distance  from  corner  to  corner. 

(31 )  What  is  the  length  of  the  diagonal  of  a  square,  whose 
side  is  5  inches  ? 

(32)  The  area  of  a  square  is  390625  square  feet ;  what  is 
the  length  of  the  diagonal  ? 

CARPETING  ROOMS. 

226.  If  we  know  the  area  of  the  floor  of  a  room,  we 
know  how  many  square  inches  of  carpet  will  be  required 
to  cover  it.  Carpets  are  sold  in  strips,  and  when  the 
width  of  a  strip  is  known,  we  shall  know  how  much 
hiK/ik  of  carpet  will  be  required  to  cover  a  given  sur- 
face. 

t  instance,  if  the  surface   be  162  square  feet,  and  the 
carpet  selected  be  27  inchoH  wide,  we  reason  thus  : 
162  sq.  ft.  =  162  X  144  eq.  inches ; 
.'.  length  of  carpet  required  =  — °-  x  '  4-  in.  =  864  in. 

=  24  yards. 
HMO  wo  find  the  cunt  of  21  yards  at  $1.20  por  yard  to  be 
|2K. 

Examples,  (exxii) 
How   many    yard      ol    carpet,    '11    inches    wide,    will 
be  require. I  for  room     whose  dim  IX6{ 

m  i:,  it.  by  i  (2)  Sfi  n.  by  IS  It,  6  in. 

:.   bj  80  It.  8  in.     (1)   27  ft.  by  MJ  ft. 

i  in.  by  87  !••  i 
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iind  the  expense  of  carpeting  rooms  whose  dimen- 
sions are  : 

(6)  18  ft.  by  14  ft.,  with  carpet  80  inches  wide,  at  $1  a  yd. 

(7)  22  ft.  by  15£  ft.,  with  carpet  27  inches  wide,  at  $1.80 
ft  yard. 

(8)  29  ft.  9  in.  by  23  ft.  6  in.,  with  carpet  a  yard  wide,  at 
$1.08  a  yard. 

(9)  34  ft.  8  in.  by  13  ft.  3  in.,  with  carpet  i  yard  wide,  at 
3s.  A\d.  a  yard. 

PAPERING  THE  WALLS  OF  A  ROOM. 

227.  To  find  the  quantity  of  paper  required  to  cover 
one  wall  of  a  room,  we  find  the  area  of  the  surface  of  the 
wall  by  taking  the  product  of  the  measures  of  the  length 
and  breadth  of  that  wall,  the  latter  being  the  same  as 
the  height  of  the  room.  Hence  we  shall  find  the  area 
of  the  four  walls  of  the  room  if  we  take  the  measure  of 
the  compass  of  the  room  and  multiply  it  by  the  measure  oj 
the  height. 

By  the  compass  of  a  room  we  mean  the  length  of  a 
string  stretched  tight  on  the  floor,  going  all  round  the 
room. 

Deductions  for  doors  and  windows  and  fireplace  must 
be  made  in  practice. 

Suppose  then  we  have  to  find  how  much  paper  is  re- 
quired for  the  walls  of  a  room,  whose  length  is  22  ft.  8 
in.,  breadth  17  ft.  4  in.  and  height  9  ft.  6  in. 
We  first  find  the  compass  of  the  room,  thus : 
ft.     in. 
22  .  3\ 

17      4 

22  "  3 1    dimensions  of  the  four  sides. 

17  '.  4J 


79  .  2     compass  of  the  room. 
To  get  the  area  of  paper  required,  we  multiply  the 
measure  of  the  compass  of  the  room  by  the  measure  of 
the  heigth,  thus  : 

area  =  (9$  X  79$)  sq.  ft.  =  * 9  *|™sq-  &•  =  752^  sq.  ft. 
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Note. — Papers,  like  carpets,  are  sold  in  strips,  and  if 
we  know  the  width  of  a  strip  we  shall  know  how  many 
feet  in  length  will  he  required  to  cover  a  given  surface. 

Thus,  in  the  room  under  consideration,  if  the  paper  be  20 
inches  wide, 
length  of  paper  required  =(752,V-s-f$)  ft.-  9-j~  ft.  =451 J  ft. 

Examples,    (cxxiii) 
How  many  square  feet  of  paper  will  be  required  for 
rooms  whose  dimensions  are  : 

(1)  Length,  19  ft. ;  breadth,  16  ft. ;  height,  9  ft.  ? 

(2)  Length,  24£  ft. ;  breadth,  181  ft*!  height,  10  ft.  ? 

(3)  Length,  25  ft.  7  in.;  breadth,  19  ft.  4  in.;  height, 
9  ft.  9  in.  ? 

(4)  Length,  23  ft.  5  in.;  breadth,  18  ft.  7  in.;  height, 
9  ft.  G  in.  ? 

Find  the  expense  of  papering  rooms  whose  dimen- 
sions are  : 

(5)  Length,  18  ft. ;  breadth,  14  ft.  ;  height,  8  ft. ;  with 
paper  16  inches  wide,  at  20  cents  a  yard. 

(6)  Length,  20  ft.  6  in.  ;  breadth,  17  ft.  4  in.;  height,  9ft. ; 
with  paper  20  inches  wide,  at  10  cents  a  yard. 

(7)  Length,  80  ft.  8  in.;  breadth,  26  ft.  5  in.;  height,  10ft. 
6  in.;  with  paper  2  ft.  wide,  at  8d.  a  yard. 

(8)  Length,  26  ft. ;  breadth,  21  ft.  ;  height,  10  ft. ;  with 
paper  20  inches  wide  at  9d.  a  yard,  allowing  for  a  fireplace 
which  is  5  ft.  8  in.  by  4  ft.,  a  door  which  is  7  ft.  by  4£  ft., 
and  two  windowB  each  6  ft.  by  8£  ft. 

Miscellaneous  Examples-    (cxxiv) 
(1)  l  md  tin-  oott  of  varnishing  the  floor  of  a  room  14  ft. 
4  in.  broad,  and  10  ft.  6  in.  long,  at 20  cents  per  square  yard. 
(fi)  What  will  it  cost  in  pave  an  ana  1-10  ft.  9  in.  long  and 
hh  ft.  '.i  in.  inroad,  at  86  oente  per  square  yard  ? 

'I'lic  uroii  >   (•iiiiloii  is  4  roods  1   pole  29  sq. 

■q,  it.;  find  Hi'1  lengto  of  its 
(4)  Find  the  length  of  the  side  of  a  square  whoso  area  is 
i  i  .|.  \d.  r.  •..[.  ft. 

(6)  Find  tin  i  i  turfing  •  plot  of  ground,  which  is 

ftd    LOO   It.    wide,    willi    lurl:;  eaofa   I     yard     in 

th  mid  I  ft.  in  breadth;  tlio  turfs,  when  laid,  costing 
[red. 
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(6)  A  square  room,  whose  floor  measures  82  sq.  yd.  Isq.  ft., 
is  11  ft.  6  in.  in  height  :  find  the  expense  of  whitewashing 
its  ceiling  and  walls  at  5  cents  per  square  yard. 

(7)  It  costs  $99  to  cover  the  floor  of  a  room  8£  yd.  long 
hy  6f  yd.  wide,  with  carpet  2  ft.  wide.  Find  the  price  of 
the  carpet  per  yard. 

(8)  If  the  cost  of  papering  a  room  S\  yd.  long  and  6$  yd. 
wide,  with  paper  2  ft  wide  at  4<i.  per  yard,  he  £2.  19*.  8c/.. 
find  the  height  of  the  room. 

(9)  A  rectangular  field,  whose  length  is  997  yd.  1  ft.,  con- 
tains 12  acres,  4087  sq.  yd.  1  sq.  ft.  Find  the  hreadth  of 
the  field. 

(10)  How  many  acres  are  there  in  a  square  field  each  side 
of  which  is  330  yd.  ? 

(11)  The  length  of  a  room  is  21  ft.,  and  its  height  10  ft. 
G  in.,  and  the  area  of  the  floor  is  T\  of  the  area  of  the  four 
walls.     Find  the  breadth  of  the  room. 

(12)  What  length  must  be  cut  off  a  board,  which  is  6 1 
inches  broad,  that  the  area  may  contain  a  square  foot  ? 

(13)  What  is  the  expense  of  papering  a  room  4  yd.  6i|  in. 
long,  3  yd.  11}  in.  wide,  and  3  yd.  1  ft.  high,  with  paper 
half  a  yard  wide,  at  12  cents  a  yard  ? 

(14)  How  many  stones,  each  2  feet  long  and  15|  inches 
wide,  would  be  required  to  pave  a  square  courtyard,  whose 
side  is  124  feet  ? 

(15)  What  is  the  cost  of  papering  a  room,  15  ft.  long,  12 
ft.  wide,  and  10  ft.  high,  with  paper  §  yd.  wide,  at  12J  cents 
a  yard  ? 

(16)  Find  the  cost  of  papering  a  room  21  ft.  long,  15  ft. 
wide,  and  12  ft.  high,  with  paper  8$  ft.  wide,  at  15  ceuts  p, 
yard,  allowing  for  a  door  7  ft.  high  and  3  ft.  wide,  2  win- 
dows each  5  ft.  high  and  3  ft.  wide,  and  a  panelling  2  feet 
high  round  the  floor. 

(17)  The  length  of  one  side  of  a  rectangular  field  is  572 
yards,  and  the  area  of  the  field  is  50  acres  2  ro.  32  po.  Find 
the  length  of  the  other  side,  and  of  the  diagonal. 

(18)  A  rectangular  field,  300  yards  long  and  150  broad,  is 
separated  into  4  equal  parts  by  2  bands  of  trees,  20  feet  wide, 
parallel  to  the  sides.  How  large  will  each  part  be,  and  what 
will  be  the  area  covered  by  the  trees  ? 

(19)  A  room,  whose  height  is  11  feet,  and  length  twice  its 
breadth,  takes  143  yards  of  paper  2  feet  wide  for  its  four 
wulls  ;  how  many  yards  of  gilt  moulding  will  be  required  ? 
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(20)  What  will  be  the  cost  of  painting  the  walls  and 
ceiling  of  a  room,  whose  height^length/and  breadth  are  12  ft. 
6  in.,  27  ft.  4  in.,  and  20  ft.  respectively:  at  36  cents  per 
square  yd  ? 

(21)  Find  the  expense  of  carpeting  a  room  15  ft.  9  in. 
long  and  13  ft.  4  in.  broad,  with  carpet  27  inches  wide,  at 
95  cents,  per  yard . 

(22)  Find  the  cost  of  carpeting  a  room  10yd.  2  ft.  long 
and  7  yd.  1  ft.  broad,  with  carpet  £  yd.  wide,  at  $1.08  a  yard. 

(23)  If  the  cost  of  carpeting  a  room  11  yd.  long  and  8  yd. 
wide,  with  carpet  at  3s.  a  yard,  be  £19.  16s.,  find  the  width 
of  the  carpet. 

(24)  How  many  flag-stones,  each  5'76  ft.  long  and  4-15  ft. 
wide,  are  requisite  for  paving  a  cloister,  which  incloses  a 
rectangular  court  45-77  yd.  long  and  41-93  yd.  wide,  the 
cloister  being  12*45  ft.  wide  ? 

XXXII.    Measurement  of  Solidity. 

228-  The  Unit  of  Measurement,  by  which  we  mea- 
sure the  Volume  of  a  Solid  body  or  the  Capacity  of  a 
vessel,  is  derived  from  the  Unit  of  Length.  Thus,  if 
wo  take  an  inch  as  the  uuit  of  length,  and  construct  a 
cube,  each  of  whose  edges  is  an  inch  in  length,  this 
Cubic  Inch  may  be  taken  as  the  Unit  of  Volume,  and 
the  measure  of  any  given  volume  will  be  the  number  of 
times  it  contains  this  unit. 

{  ">9.  Lei  ABDC  be  a  rectangle,  and  let  the  side  AB 
be  4  inches  in  length,  and  the  side  AC  8  inches  in  length. 
A  B 
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Then  ABCD  will  contain  12  square  inches.  (Art.  225.) 

Now  suppose  we  construct  a  number  of  blocks  of 
wood,  perfect  cubes,  whose  volume  is  a  cubic  inch,  and 
place  one  of  these  on  each  side  of  the  squares  in  ABDC; 
and  then  place  another  of  the  blocks  on  the  top  of  each 
of  the  first  set ;  and  so  on  till  we  have  piled  up  5  layers. 
Then  we  shall  have  constructed  a  rectangular  solid, 
whose  length  is  4  inches,  breadth  3  inches,  and  depth 
or  thickness  5  inches. 

Now  the  number  of  cubic  inches  in  this  solid  we 
estimate  in  the  following  way  :  for  each  of  the  squares 
in  ABDC  we  shall  have  a  pile  of  5  cubic  inches  :  there- 
fore the  number  of  cubic  inches  in  the  solid  will  be 
5x12  or  GO. 

Hence  we  obtain  the  following  Ivule  : 

To  find  the  cubic  content  of  a  rectangular  solid,  find 
the  continued  product  of  the  measures  of  the  length, 
breadth,  and  thickness,  and  the  result  is  the  measure  of 
the  cubic  content. 

Ex.  (1).  Find  the  cubic  content  of  a  rectangular 
piece  of  timber  whose  length  is  47  ft.,  breadth  4  ft.,  and 
thickness  8  ft. 

Taking  a  foot  as  the  unit  of  length,  and  therefore  a  cubic 
foot  as  the  unit  of  cubic  content, 

measure  of  cubic  content  is  =  47  X  4  X  3  =  564 ; 
.*.  the  cubic  content  is  504  cubic  feet. 

Ex.  (2).  What  is  the  cubic  content  of  a  room  whose 
length  is  22  feet  6  in.,  breadth  18  ft.  3  in.,  and  height 
10  feet  ? 

Cubic  content  =  (22h  X  18|  X  10)  cubic  ft., 

=  ±±~x\Xl-  cub.  ft.  =4106*  cub.  ft. 

Ex.  (3).  A  rectangular  sheet  of  water,  of  uniform 
depth,  is  430  yards  long,  270  yards  broad,  and  contains 
7314800  cubic  feet  of  water;  what  is  its  depth? 

Reducing  the  length  and  breadth  to  feet, 

Area  of  surface  =  (430  X  3  X  270  X  3)  sq.  ft.  ; 

.     ;i„~*U  7  3  14300  ,,  _   ,. 

•  •  dePth  =  H^IxTTo^  ft.  =  7  ft. 
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Examples-    (cxxv) 

Find  the  cubic  content  of  t]  e  rectangular  solids  whose 
dimensions  are 

(I)  8  ft.,  7  ft.,  6  ft .  (2)  10i  ft.,  8|  ft.,  6£  ft. 

(3)  5  ft.  6  in.,  4  ft.  3  in:  .3  ft.  7  in. 

(4)  11  ft.  8  in.,  9  ft.  1C  in.,  7  ft.  5  in. 

(5)  6  yd.  2  ft.  4  in.,  3  yd.  1  ft,  7  in.,  4  ft.  11  in. 

( 6)  How  many  bricks  will  be  required  to  build  a  wall  75 
ft.  long,  6  ft.  high,  and  18  inches  thick ;  each  brick  being 
9  inches  long,  4i  inches  wide,  and  3  inches  deep  ? 

(7)  A  lake,  whose  area  is  45  acres,  is  covered  with  ice  3 
inches  thick  ;  find  the  weight  of  the  ice  in  tons,  if  a  cubic 
foot  of  ice  weigh  920  oz.  avoiril. 

(8)  If  500  men  excavate  a  basin  800  yd.  long,  500  yd. 
wide,  and  40  yd.  deep  in  4  months,  how  many  men  will  bo 
required  to  excavate  a  basin  1000  yd.  long,  400  yd.  wide, 
and  50  yd.  deep  in  5  months  ? 

(9)  A  square  block  of  stone,  2  ft.  in  thickness,  is  in  cubic 
content  5  cub.  ft.  24  in. ;  what  is  the  length  of  its  edge  ? 

(10)  What  weight  of  water  will  a  rectangular  cistern  con- 
tain, the  length  being  4  ft.,  the  breadth  2  ft.  (5  in.,  and  the 
depth  8  ft.  8  in.,  when  a  cubic  foot  of  water  weighs  1000  oz.  ? 

(II)  A  block  of  stone  is  4  ft.  long,  2£  ft.  broad,  and  1}  ft. 
thick ;  it  weighs  27  cwt.  Find  the  weight  of  100  cubic 
inches  of  the  Ktono. 

(12)  A  cubic  foot  of  water  weighs   1000  oz.     Find  the 
length  <>i  the  hide  of  a  cubic   vessel  whose  contents  (water) 
12  cwt.  8  qr.  10  lb.  7  oz.    (112  lbs.  —  1  cwt.) 
(lit)    If   190  men  can  make  an   embankment  3  °f  a  tailo 
Jong.  •••■  Ide,  :i  1 1 1 1  7  yards  high,  in  42  days,  how  many 

men  wotud  H  lake  to  make  an  embankment  1000  yards 
ride, and  29  foot  high,  in  todays? 
j  I  ;  ,'iilar  cistern,  '.»  foet  long,  5  ft.  4  in.  wide,  and 

filled    with    liquid    which    weighs    2620 
p.. mi         ■      .  deep  nni  I  a  rectangular  sUtera  be,  winch 
will  hold  3850  pounds  of  the  Bame  liquid,  its  length  being  8 
.! ,  width  0  (eel  6  in* ; 

i  of  making  a  road  in>  yardi  In  length, 

nnd  i  rat  excavated  to  the  depth 

ibis  \  ard  i  >  abble  being  then 
laid  h  [no!  per  oubic  yard(  and  gravel  placed 

on  tho  top(  I  inches  thick,  at  2n.  V>d.  per  cubic  yard.   _ 

J  i  '.   f  $   *  (I  6LJ 
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(1)  Find  a  number  such  that  if  it  be  added  twenty- three 
times  to  37601  the  sum  will  be  40200. 

(2)  A  person  bought  500  yards  of  cloth  at  $8.20  per  yard, 
and  retailed  it  at  $3.35  per  yard  ;  what  was  his  profit  ? 

(3)  Find  the  H.  C .  F.  of  372,  837,  248  ;  and  arrange  the 
three  fractions  I,  \%,  %$  in  order  of  magnitude. 

(4)  A  soldier  takes  7920  paces  in  a  march  of  3f  miles ; 
find  his  length  of  pace. 

(5)  Divide  9366  farthings  into  an  equal  number  of  sover- 
eigns, half-sovereigns,  half-crowns  and  farthings. 

(6)  Divide  -14  by  7,  140  by  -07  and  -014  by  7000 ;  add  the 
results  together,  and  turn  the  decimal  into  a  vulgar  fraction. 

(7)  Simplify  the  expression  7-57X*36  -2'345. 

(8)  The  polar  diameter  of  the  earth  is  41707796  feet ;  re- 
duce this  to  miles. 

(9)  If  telegraph  posts  are  placed  66  yards  apart,  and  a 
train  passes  one  in  every  3  seconds ;  how  many  miles  an 
hour  is  the  train  running  ? 

(10)  If  a  person  spends  in  four  months  as  much  as  he 
earns  in  tbree,  how  much  can  he  lay  by  annully,  supposing 
that  he  earns  $420  every  six  months  ? 


(11)  How  many  steps  does  a  man  whose  length  of  pace  is 
32  inches  take  in  4]  miles  ? 

(12)  Divide  $18230  between  2  men,  so  that  one  may  re- 
ceive a  third  as  much  again  as  the  otber. 

(13)  Divide  Ty,  -%%  -/,  by  J  4-  i  -  A  ;  and  express  the 
result  as  a  decimal. 

(14)  Find  the  value  of 

(3i-2|H-J.ofJ 
2f--(*  +  i) 
and  express  the  result  as  a  decimal. 

(15)  Simplify  the  expression  1-3 x  (2-4  -f-  7*5)  -f-  2-364- 
1697. 

(16;  Reduce  11  ro.  11  po.  11  yd.  to  inches,  and  find  what 
fraction  the  result  is  of  3  acres. 

(17)  A  is  to  receive  $1.25  a  day  every  day  he  works, 
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T^ 


and  to  forfeit  $-80  every  day  lie  is  idle.  At  the  end  of 
75  days  his  wages  amount  to  9&&.15  ;  how  many  days 
was  he  idle  ?  69 /i 

(18)  If  24  men  can  do  a  piece  of  work  in  12  days  of  10 
hours  each,  how  many  men  can  do  three  times  as  much  in 
10  days  of  8  hours  each  ? 

(19)  If  -3  of  an  estate  is  worth  $7500,  what  is  the  value  of 
•48  of  the  estate  ? 

(20)  A,  B,  and  C  start  on  a  tour,  each  with  $200  in  his 
pocket,  and  agree  to  divide  their  expenses  equally.  When 
they  return,  A  has  $37.50,  B  $50.82,  and  C$16.71.  What 
ought  A  and  B  to  pay'C  to  settle  their  accounts  ? 

V 


(21)  Find  the  value  of 

IHVa       6       14X3       15 
and  reduce  to  its  lowest  terms  fjjjf. 

(22)  Express  as  vulgar  fractions  in  the  lowest  terms 
54-0025  and  -0008125  ;  and  divide  1-1214  by  5-34  and  1121-4 
by  -534. 

(88)  What  fraction  is  7  cwt.  4  lb.  of  3 tons  1  qr.  (long  ton)  ? 
How  often  must  one  go  round  a  square  field  of  10  acres  to 
run  1  mile  ? 

(24)  A  gunboat's  crew,  consisting  of  a  lieutenant,  a  gun- 
ner, and  15  seamen,  captured  a  prize  worth  8899.  7«.  ;  the 
lieutenant's  share  is  10  times  and  the  gunner's  share  8  times 
as  much  as  that  of  each  seaman.  What  is  the  value  of  each 
person's  share  ?  ^ 

(SO)  Extract  the  square  root  of  lC796i6,  and  of 
(961  A  dock  which  loses  4  minutes  in  12  boon  is  10  min- 
>i  midnight  on  Sunday.     What  o'clock  will  it  indi- 
ul  (5  o'clock  c.n  Wednesday  evening? 
(27)  The  distance   between    two    wickets    was   marked  out 
for  89  yards,    hut    the  yard    measure  was    ,,  of  an  inch  too 
■hoti  ;    what  was  the  actual  distance? 

(88)  What  i .  the  difference  I  Imple  interest,  ooxn* 

ponna  ml  .'     Find  (he  duferenee  between 

mpli  Interest  and  the  true  discount  on  $HM)o  fori} 

per   cent. 

I  worth  of  ■  bill  of  $170  duo  in  8 
nao..,  reckoning  money  at  0%  per  .innum  1 
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(30)  Find  the  interest  on  $880  for  1|  years  at 4i  per  eent., 
•  1  the  discount  on  $929.50  for  2J-  years,  at  2£  per  cent. 


'4 


.31)  Simplfy      )  f    -*■  j^ 


(i 


P'  ) 


(32)  Fiutl^the  vulgar  fraction  equivalent  to — — — 

(33)  Which  is  the  hetter  investment,  the  8|  per  cents,  at 
91,  or  the  4  per  cents,  at  103  ? 

How  much  must  a  man  invest  in  the  former  that  he  may 
have  a  yearly  income  of  $4851,  after  paying  an  income  tax 
of  2  cents  in  the  dollar  ? 

(34)  Two  ships  get  under  weigh  at  the  same  time  for  the 
same  port,  distant  1200  miles  ;  the  faster  vessel  averages  10 
knots  an  hour,  and  arrives  at  the  port  a  day  and  a  half  before 
the  other:  what  will  the  latter  vessel  average  an  hour? 

(35)  Divide  $87.60  between  two  men,  so  that  one  may 
receive  half  as  much  again  as  the  other. 

(36)  A  man  has  $3430  stock  in  the  3\  per  cents,  at  6ftj  ; 
when  the  stock  rises  '2  per  cent,  he  transfers  his  capital  to 
the  4  per  cents,  at  08  :  find  the  alteration  in  his  income. 

(37)  The  weight  of  the  water  contained  in  a  rectangular 
cistern  8  ft.  long,  7  ft.  wide,  is  93J  cwt.  If  a  cubic  foot  of 
water  weigh  1000  oz.,  find  the  depth  of  water  in  the  cistern. 

(38)  If  $3  is  the  discount  off  $333  for  2  nios.,  what  was 
"  the  rate  per  cent.  ?     What  should  be   the  discount  off  §333 

for  1  year  ? 

(39)  The  height  of  a  tower  on  a  river's  bank  is  55  feet,  the 
length  of  a  line  from  the  top  to  the  opposite  bank  is  78  feet ; 
what  is  the  breadth  of  the  river  ? 

(40)  How  many  yards  of  matting  2-4  feet  broad  will  cover 
a  floor  that  is  27*3  feet  long  and  20*16  feet  broad  ? 


(41)  Simplify  the  fraction 

lj  of  lf-fof  lj  _,_  _2 
W       _4i         *    17 
2    +  11* 
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(42)  If  |  of  li  of  an  estate  be  worth  $300,  what  will  be 
the   value  of  -r-  of  the  estate  ? 

(43)  Of  an  electric  cable  -J  J  rests  on  the  bottom  of  the  sea, 
-r'j  hangs  in  the  water,  and  234$  yards  are  employed  on 
land  :  what  is  the  length  of  the  cable  ? 

(4*)  Extract  the  cube  root  of  16777216. 

(45)  At  wbat  price  must  an  article,  which  cob6  15s.,  be 
sold  so  as  to  gain  10  per  cent.  ? 

(46)  The  number  of  disposable  seamen  at  Portsmouth  is 
800,  at  Plymouth  756,  and  at  Sheerness  404.  A  ship  is  com- 
missioned, whose  complement  is  490  seamen.  How  many 
must  be  drafted  from  each  place  so  as  to  take  an  equal  pro- 
portion ? 

(47)  (a)  Find  the  difference  between  the  simple  and  com- 
pound interest  of  $416.66$  for  2  years  at  8  per  cent. 

(6)  Find  the  rate  of  interest,  when  the  discount  on  $211.60 
due  at  the  end  of  1£  years  is  $27.60. 

(48)  "What  sum  will  amount  to  $3213  in  ten  years  at  8 
per  cent,  simple  interest  ? 

(49)  The  length  of  a  rectangular  field  which  contains  4  ao. 
8  ro.  14  po.  26 i  sq.  yd.  is  260  yd.  1  ft.  4  in.,  what  is  its 
breadth  ? 

(50)  A  room  is  14  ft.  3  in.  high,  20  ft.  wide,  24  ft.  long, 
what  will  it  cost  to  paper  it  with  a  paper  2£  ft.  wide,  whose 
price  ll\d.  per  yard  ;  allowing  8  ft.  by  5  ft.  3  in.  for  each  of 
four  doors,  10  ft.  by  6  ft.  8  in.  for  each  of  two  windows,  and 
6  ft  6  in.  by  5  ft.  for  a  fireplace  ? 


(51 )  Simplify  the  fraction 

»-i    .  2 -J 

JL+i_L± 

(5?)  Find  the  value  of 

i  of  41.  6s.  -f-  -069  of  X'  5  -    8  of  2a.  Sd. 
(58)  If  $  of  the  cargo  of  a  slii]>  Im  worth  $16000,  what  will 
be  the  value  of  \  of  J  of  the  remainder  ? 

(54)  A  can  mow  5  acres  of  grass  in  3  dftyi    B  7  Rem  in 
9  dayi,  C  11  mm  in  12  dayi :  iu  how  many  days  can  they 
ly  mow  121  acreB? 
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(55)  A  watob,  which  is  5  m.  40  s.  fast  on  Monday  at  noon, 
is  2  m.  51  s.  fast  at  midnight  on  the  following  Sunday :  what 
did  it  lose  in  a  day  ? 

(56)  The  rent  of  a  farm  is  $720,  and  the  taxes  are  14| 
per  cent,  on  the  rent :  find  the  amount  of  rent  and  taxes 
together  ? 

(57)  Three  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  such  a  manner  that  the  first  pays  i  of  the 
whole,  and  the  second  I  of  what  the  first  pays,  and  the  third 
pays  the  remainder,  which  is  $2.50  :  what  is  the  amount  of 
the  bill  ? 

(58)  If  an  income  of  $1200  pays  $18  for  income  ta:,  how 
much  must  be  paid  on  an  income  of  $750  when  the  tax  is 
half  as  much  again  ? 

(59)  A  invests  $552  in  the  8$  per  cents,  when  they  are  at 
92  ;  B  invests  $679  in  the  3  per  cents,  when  they  are  at  97. 
Find  the  difference  of  their  incomes. 

(60)  What  is  the  cost  of  the  carpet  for  a  room,  the  dimen- 
sions of  which  are  21  feet  long,  15|  feet  wide,  at  42§  cents 
per  square  yard  ? 


(61)  Simplify:  "jf! 


\4£  +  5*    '    101/        \2|     '  8^/       1-405 
(62>)  A  regiment  marching  3£  miles  an  hour  makes  110 
steps  in  a  minute  :  what  is  the  length  of  the  step  ? 

(63)  How  long  would  a  column  of  men,  extending  8420 
feec  in  length,  take  to  march  througb  a  street  a  mile  long  at 
the  rate  of  58  paces  in  a  minute,  each  pace  being  2{  feet  ? 

(64)  A  street  being  850  feet  long,  and  the  width  of  the 
pavement  on  each  side  being  5  ft.  3  in.  find  the  cost  of  pav- 
ing it  at  37  i  cents  a  square  foot  ? 

(65)  Two  pipes  together  fill  a  cistern  in  1  hour :  one  of 
them  alone  fills  it  in  1^  hour.  How  long  will  it  take  the 
other  to  fill  it  ? 

(66)  How  many  hours  a  day  must  42  boys  work,  to  do  in 
45  days  what  27  men  can  do  in  28  days  of  10  hours  long  ;  the 
work  of  a  boy  being  half  that  of  a  man  ? 

(67)  At  what  rate  will  the  simple  interest  on  $125  amount 
to313.12£in  1$  year? 

(68)  What  principle  will  give  $616  simple  interest  in  5^ 
years  at  6|  per  cent  ? 
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(69)  A  log  of  timber  is  18  feet  long,  1  foot  4  inches  wide, 
and  15  inches  thick.  If  a  piece  containing  2^  solid  feet,  be 
cut  off  the  end  of  it,  what  length  will  be  left  ? 

(70)  If  8  guineas  be  expended  in  purchasing  Brussels 
carpet,  }  yd.  wide,  at  3s.  6d.  a  yd.,  for  a  room  20  ft.  long 
and  16  ft.  9  in.  broad ;  how  much  of  the  floor  will  remain 
uncovered  ? 


U  +  2\    .      +  -06 

(71)  Simplify  2;  +  3i-i+T—    -T6- 

2  +  1 

(72)  Find  the  value  of 

•02  of  £1  +  -03  of  7s.  6d.  -f-  014  of  2s.  9d. 

(73)  Extract  the  square  root  of  3U712-5625  of  ^n>\  5  and 
o!  -000000183225. 

(74)  A  bankrupt  owes  37850,  and  pays  37£  cents  in  the 
dollar.     How  much  did  his  creditors  jointly  lose? 

(75)  If  14  men  can  mow  35  acres  of  grass  in  6  days  of  10 
boon  each,  iu  how  many  days  of  12  hours  each  can  3  men 
mow  24  acres? 

|7<>)  if  9  men  or  16  women  could  do  a  piece  of  work  in 
144  dayR,  in  what  time  would  7  men  and  9  women  do  it, 
working  together  I 

(77)  Divide  93849  among  A,  B,  and  C,  in  the  proportion 
of -7,  -28,  and  -050. 

(7H)  The  mathematical  discount  on  a  sum  of  money  for 

2  years  is  $860  ;  the  interest,  on  tlio  same  sum  for  the  same 

9400  ;  find  the  sum  and  the  rate  per  cent. 

i  I'linl  tin'  gain  oz  loss  pec  cent.,  in  buying  oranges  at 

U  per  hundred  and  Belling  them  at  8  for  12  cents. 

(HO)    What  will  be    the  OOSt  of  papering  a  room  21  ft.  long 

Hid  1 1  It.  high,  which  has  two  windows  each 

high  and  I!  feet  wide,  a  door  7  ft.    high    and    A   ft.   8    in. 

widi-,    and  a    tin     pi    <•■•    1    It.    high    by  4  It.  6  in  wide,    with 

wide  at  9a.  a  piece  ;  the   price  of  putting  it 

on  b>  I   pi'  <■'  ,  and  each  piece  containing  12  yards? 


(81)  Simplify 

g)*t-H   I-    0,4 
4l-2i+l.V, 
(2)  (H  71-1  908)  X  7-08 


EXAMINATION    PAPERS.  269 

(82)  A  man  owns  ft;  of  a  mine,  and  sells  '1351  of  his 
share  ;  what  fraction  of  the  mine  has  he  left  ? 

(83)  A  and  B  can  do  a  piece  of  work  in  8  days,  B  and  C 
can  do  it  in  12  days,  and  A,  B,  and  C  can  do  it  in  6  days. 
In  how  mauy  days  can  A  and  C  do  it  ? 

(84)  A  clock  which  gains  7£  minutes  in  24  hours  is  12 
minutes  fast  at  midnight  on  Sunday.  What  o'clock  will  it 
indicate  at  4  o'clock  on  Wednesday  afternoon  ? 

(85)  Gunpowder  being  composed  of  33  parts  of  nitre,  7 
of  charcoal,  and  5  of  sulphur  ;  find  how  many  pounds  of 
each  will  be  required  to  make  30  lbs.  of  powder. 

(86)  What  is  the  difference  between  Interest  and  Dis- 
count ?     Which  of  the  two  is  greater  ? 

Find  the  difference  between  the  Interest  and  Discount  on 
$1039  for  A\  mos.  at  6ft  per  cent. 

(87)  Find  the  difference  between  the  true  and  bank  dis- 
counts on  a  note  of  $10400  due  in  six  months,  (days  of  grace 
included)  at  8%  per  annum. 

(88)  f  of  A's  stock  was  destroyed  by  fire,  }  of  the  re- 
mainder was  injured  by  water  and  smoke  ;  he  sold  the 
uninjured  goods  at  cost  price,  and  the  injured  goods  at  a 
third  of  cost  price.  He  realizsd  $1155.  What  did  he  lose 
by  the  fire. 

(89)  Having  given  that  the  weight  of  a  cubic  foot  of  water 
is  1000  oz.,  and  that  the  imperial  gallon  contains  277-274 
cubic  inches,  find  the  weight  of  a  pint  of  water. 

(90)  A  room  is  22  ft.  6  in.  long,  20  ft.  3  in.  wide,  and  10 
ft.  9  in.  high.  Find  the  cost  of  carpeting  the  room  at  $1.20 
a  square  yard,  and  of  papering  the  walls  at  20  cents  a  square 
yard. 


(91)  Simplify: 

•004  ■+■  -0005 


2-423  +  3-570  +  2-0001911 

(92)  The  quotient  in  a  division  question  equals  six  times  the 
divisor,  and  the  divisor  equals  six  times  the  remainder  ;  the 
three  amount  together  to  516  ;  find  the  dividend. 

(93)  Add  together  -60625  of  £1  -4-  -142857  of  14s.  10^., 
and  ^|  of  T*T  of  .£3.  5s.  Id.,  and  express  the  result  as  the 
decimal  of  27  shillings. 

(94)  A  clock  gains  S£  minutes  a   day ;    how  must  the 
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hands  be  placed  at  noon  so  as  to  point  to  true  time  at  7  h. 
30  m.  p.m.  ? 

(95)  A  person  invests  $750  at  simple  interest,  and  at  the 
end  of  3  years  and  8  months  he  finds  that  he  possesses 
$956.25  ;  at  what  rate  per  cent,  per  an.  was  his  profit  ? 

(96)  A  person's  half-yearly  income  is  derived  from  the 
proceeds  of  $4550  at  a  certain  rate  per  cent.,  and  $5420  at  1 
per  cent,  more  than  the  former.  His  whole  income  is  $453. 
Determine  the  rates. 

(97J  What  will  be  the  cost  of  enclosing  a  rectangular  gar- 
den, 90  yd.  long  and  30  yd.  2  ft.  3  in.  broad,  with  a  wall 
8  ft.  4  in.  high,  at  the  rate  of  $1.20  per  superficial  square 
yard  / 

(98)  A  person  invests  .£10000  in  3  per  cents,  at  75,  and 
when  they  rise  to  78  he  sells  out  and  invests  the  produce  in 
bank  shares  at  £208  each,  which  pay  a  dividend  of  £8  per 
share.     Show  that  his  income  is  not  altered. 

(99)  What  must  be  the  least  number  of  soldiers  in  a  regi- 
aipnt  to  admit  of  its  being  drawn  up  2,  3,  4,  5  or  6  deep, 
and  also  of  its  being  formed  into  a  solid  square  ? 

(100)  If  $40  is  a  proper  discount  off  $360  for  8  months, 
what  should  be  the  12  months'  interest  on  $360  ? 


(101)  Multiply  57875  by  729819,  with  three  lines  of  multi- 
plication, and  divide  123456  by  63,  using  short  division. 

(ltfB)  A  IV.  mil  metre  =  1*0986  of  a  yard,  and  a  centi- 
metre is  the  hundred  part  of  a  metre.  Find  a  centimetre 
in  dfcintuK;  of  un  inch  to  4  places. 

no:'.)  .1  Mid  B  can  do  a  piece  of  work  in  4  days,  B  and  0 
in  0  i  dny8,  and  A  and  0  in  4$  days.  In  wli.it  tune  can  MOD 
do  the  work  Hoparnti  ly  '.' 

(104)  M  hirls  from  ('  ,iinl  travels  towards  D  at  a  rate  of 
6  mil"-.-  i"i  boor;  two  boon  afterwarda  A'  starts  from  0, 
pi  r  lumr  reaohei  1 1  -i  bonra  before  M. 
Find  ili<-  di  in  ('  to  1). 

( lufi)    Find  the  Simple  interest  on  82788)  at  1  per  cent.  Eoi 

8  yearn  and  9  monthi ;  and  detormine  whai  ram  will  amonnl 
to  IjOSi  i"  i  cent,  compound  Intel 

106    Find  tli«'  difference  between  the  dieoonnl  on 
:  moiitliH  a  7  per  ci  ni.  per  ann.  and  the  Intern 
$17(»"       i  i"  i  oenti  pes  inn. 

ni>7)  A  women  bnyia  certain  Dumber  of  applet  at  8  a 
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penny,  and  the  same  number  at  2  a  penny  ;  she  then  mixes 
them  and  sells  them  at  5  for  twopence.  How  much  does  she 
gain  or  lose  per  cent. 

(108)  A  person,  by  disposing  of  goods  for  $182,  loses  9  per 
cent.  What  ought  tl  ey  to  have  been  sold  at  to  realise  a 
profit  of  7  per  cent.  ? 

(109)  Find  the  cost  of  papering  a  room  14  ft.  6  in.  long, 
13  ft.  7  in  broad,  and  12  ft.  8  in.  high,  with  paper  at  14 J  cents 
per  square  yard.  In  the  room  are  4  windows  4  ft.  by  3  ft., 
2  doors  0  it.  6  in.  by  2  ft.  5  in.,  and  a  fireplace  6  ft.  by  4  ft. 

(110)  The  external  dimensions  of  a  box  without  a  lid  are, 
length  4  feet,  breadth  3  feet,  depth  2  feet,  and  the  thickness 
of  the  sides  and  bottom  is  the  same,  namely  1  inch  ;  if  the 
cost  of  a  cubic  yard  of  the  material  is  9*.,  and  the  cost  of 
making  the  box  =  Txr  of  the  cost  of  the  material,  what  will 
the  box  cost  ? 


(Ill)  Eight  bells  begin  tolling  together  at  the  same  in- 
stant, and  they  toll  at  intervals  of  1,  2,  3,  4,  5,  6,  7,  8  seconds 
respectively :  after  what  time  will  they  be  again  tolling  at 
the  same  instant  ? 


(112)  Simplify 

- !»  +  2  _ 

17        10* 

5        4)4 
lsof7r7 

(113)  A,  J!,  and  Care  partners.  A  receives  two-fifths  of 
the  profits,  B  and  C  dividing  the  remainder  equally.  A's 
income  is  increased  by  $220  when  the  rate  of  profit  rises 
from  8  to  10  per  cent.     Find  the  capital  of  B  and  C. 

(114)  A  railway  train  having  left  a  terminus  at  noon  is 
overtaken  at  6  p.m.  by  another  train,  which  left  the  same 
terminus  at  1  p.m.  If  the  former  train  had  been  10  miles 
farther  on  the  road  when  the  latter  started,  it  would  not 
have  been  overtaken  till  8  p.m.     Find  the  rates  of  the  trains. 

(115)  A  person  invests  £5000  in  Turkish  G  per  cent,  stock 
at  80  ;  find  the  rate  of  interest  he  gets  for  his  money. 
When  his  stock  has  risen  to  104  he  sells  out,  and  buys  ,£20 
railway  shares  at  £18,  which  pay  dividend  at  the  rate  of  41,- 
per  cent.     Find  the  alteration  in  his  income. 

(116)  If  6  men  and  2  boys  can  reap  13  acres  in  2  days, 
and  7  men  and  5  boys  can  reap  33  acres  in  4  days,  how  long 
will  it  take  2  men  and  2  boys  to  reap  10  acres  ? 
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(117)  The  cost  price  of  a  book  is  $4.75,  expense  of  the 
sale  6  y»,  profit  24  %  ;  what  is  the  retail  price  ? 

(118)  Show  that  the  simple  interest  on  $625  for  8  months 
at  7  %  is  equal  to  that  on  $1093.75  at  8  f  for  4  months. 

(119)  One  clock  gains  4  minutes  in  12  hours,  and  another 
loses  4  minutes  in  24  hours.  They  are  set  right  at  noon  on 
Monday.  Determine  the  timo  indicated  by  each  clock, 
when  the  one  appears  to  have  gained  16£  minutes  on  the 
other. 

(120)  A  rectangular  court  is  50  yards  long  and  30  yards 
broad.  It  has  paths  joining  the  middle  points  of  the  oppo- 
site sides,  of  6  ft.  in  breadth,  and  also  paths  of  the  same 
breadth  running  all  round  it.  The  remainder  is  covered 
with  grass.  If  the  cost  of  the  pavement  be  11\  cents  per 
square  foot,  and  of  the  grass  70  cents  per  square  yard,  find 
the  whole  cost  of  laying  out  the  court. 


(121)  How  many  times  does  the  29th  day  of  the  month 
occur  in  400  consecutive  years  ? 

(122)  A  creditor,  agreeing  to  receive  $281.25  for  a  debt, 
finds  that  he  has  been  paid  at  the  rate  of  62£  cents  in  the 
dollar ;  how  much  was  the  debt  I 

(128)  A,  B,  and  C  rent  a  meadow  for  $43.  A  puts  in  10 
horses  for  1  month,  B  12  oxen  for  2  months,  and  C  20  sheep 
for  8  months.  How  should  the  expense  be  divided,  if  the 
quantities  eaten  by  a  horse,  an  ox,  and  a  sheep,  during  the 
same  time,  bo  in  the  ratio  of  4,  8,  and  1  ? 

(124)  If  the  price  of  97(50  bricks,  of  which  the  length, 
itli,  and   thickness  are  20  inches,  10  inches,  and   \2\ 

inches  respectively,  be  $21i<.5(),  what  will  be  the  price  of  L00 
bricks,  winch  are  one-filth  smaller  in  every  dimension  | 

(125)  How  many  years'  purchate  should  I  give  for  an 
i    i.-.t'-,  i..     •  I  :'.!   per  cent,  interest  lor  my  money  .' 

|12(Jj    How  often    between  II  and    LS    are   (he    hand-;  of   a 
hi  ml  <i'»  .i  1  DUinher  ol   minute  spaces  apart  < 

and    /•'   uiill;    a    race   of  25    miles;    A  gives    B   15 
num.'  uniformly  a   mile    in    I  I    minutes, 

and  ralrlie-  /.'ul    the   20th    mi k:-.t i me  :    I'm, I   /."s  rat e,  and  hy 
how  much  In-  Ioh)  in  linn-  and     ]>■■■■ 

■' i   \  dabftisdnaat  th*  end  >4  1 1  months;  \  is  paid 

lmniediat.lv,  ami    j  at   lie    <  ml  of  8  months;  when  ought 
the  rotnuindei  to  he  paid  / 
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(120)  A  man,  by  selling  out  of  a  3  per  cent,  stock  at  99 
gains  10  per  cent,  on  his  investment.  At  what  price  did  he 
buy,  and  what  was  his  income,  supposing  that  he  realized 
$15345  i 

(130)  A  tank  is  8  ft.  long,  5  ft.  4  in.  wide,  4  ft.  6  in.  deep. 
Find  the  number  of  gallons  it  contains,  having  given  that  1 
cub.  ft.  of  water  weighs  1000  oz.,  and  that  a  pint  of  water 
weighs  a  pound  and  a  quarter. 


(131)  Simplify 

1  /  8        2\        /13       1\        2     .8 


7fof8&+8£  "    \13      9/       \  3   +  iij   :   3of8 
of  63. 

(132)  In  a  dormitory  -^  of  the  boys  are  in  the  upper 
school,  |  of  the  remainder  in  the  middle,  and  the  rest,  8  in 
number,  in  the  lower ;  find  the  number  in  the  dormitory. 

(  L83)  The  circumference  of  the  fore-wheel  of  a  carriage  is 
8  feet,  and  that  of  the  hind-wheel  is  10  feet ;  in  what  dis- 
tance will  the  fore-wheel  make  100  revolutions  more  than 
the  hind-wheel  l 

(134)  A  and  B  receive  $1.37  .J  for  digging  a  garden.  They 
work  at  it  together  for  4i  hours  ;  B  then  left,  and  A  finished 
the  work  in  3h  hours.     How  should  the  pay  be  divided  ? 

(135)  What  are  the  two  exact  times  when  the  hands  of  a 
watch  are  equally  distant  from  fig.  III.  ? 

(130)  In  how  many  years  will  $320  double  itself,  at  7£ 
per  cent,  simple  interest  ? 

(137)  A.  person  invests  the  present  value  of  £2358  due  two 
yars  hence  at  4  per  cent,  in  gas-shares,  which  pay  at  the 
rate  of  nine  per  cent. ;  he  gives  £144  for  each  share  of  £100  ; 
what  is  his  annual  income,  and  what  rate  per  cent,  does  he 
make  of  his  money  invested  in  the  gas-shares  ? 

(138)  At  billiards  A  can  give  B  5  points  in  a  game  of  50, 
and  G  10  points  in  50  ;  how  many  points  can  B  give  V  in  a 
game  of  90  ? 

(139)  How  much  money  must  one  invest  in  3  per  cent. 
Consols,  when  they  are  at  10  per  cent,  below  par,  in  order 
to  have  an  income  of  .£2000  a  year  ? 

(140)  A  level  reach  in  a  canal,  14  miles  6  furlongs  long, 
and  48  feet  broad,  is  kept  up  by  a  lock  80  feet  long,  12  feet 
broad,  and  having  a  fall  of  8  ft.  6  in. ;  how  many  barges 
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might  pass  through  the  lock  before  the  water  in  the  uppnr 
canal  was  lowered  one  inch  ? 


31  %  —  i 

y—  (141)  Find  the  value  of  ?4  Jf  3  x  g  _p  of  $5.67. 

(142)  A  can  do  a  piece  of  work  in  6  days,  which  B  cau 
destroy  in  4.  A  has  worked  for  10  days,  during  the  last  5  of 
which  B  has  been  destroying  ;  how  many  days  must  A  now 
work  alone,  in  order  to  complete  his  task  ? 

(143)  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  and  the  taps  for  both  are  opened  at  the  same  time. 
If  the  water  in  one  will  run  out  in  5  hours,  and  that  in  the 
other  iu  4  hours,  find  when  one  cistern  will  have  twice  as 
much  water  in  it  as  the  other  has. 

(144)  If  3  men,  4  women,  5  boys,  or  6  girls,  can  perform 
a  piece  of  work  in  60  days,  how  long  will  it  take  1  man,  2 
women,  3  boys,  and  4  girls,  all  working  together  ? 

(145)  Two  trains  start  at  the  same  time  from  London  and 
Edinburgh,  and  proceed  towards  each  other  at  the  rates  of 
80  and  50  miles  per  hour  respectively.  When  they  meet,  it 
is  found  that  one  train  has  run  100  miles  farther  than  the 
other.     Find  the  distance  between  London  and  Edinburgh. 

(146)  Two  persons  buy  respectively  with  the  same  sums 
into  the  3  and  :'>'  per  cents.,  and  get  the  same  amount  of 
interest.  The  3  per  cents,  are  at  75  :  at  what  price  are  the 
8J  per  cents.  ? 

I  1  17)  Divide  $1986.60  among  A,  B,  and  C,  in  the  propor- 
tion of  3,  3,  1*16,  and  -625  respectively. 

(148)  If  for  a  sovereign  one  can  buy  11  gulden  12  kreut- 
zers  or  25-5  francs,  and  for  one  20-frano  piece  9  gulden  20 
.  how  mooh  per  cent,  is  gained  by  buying  French 
gold  with  English  gold  bofore  buying  Gorman  money  ? 

I I  |fl     Kxpress  69£  miles  in  metres,  82  lnetresjbeiug  taken 

(  .|iu\alc!it  to  86  yards. 
( 150)  I  Hid  the  soft  "I  painting  tho  walls  of  a  square  room 
I  1  ti.  Ugh   and    L8  li.  long,  with   two   doors  H  ft.    by  l,  and 

in  it.  by  .r»,  the  amount  saved  by  each  window 
being  £2  What   additional  height  would   inOi 

the  oost  by  95  t     Nino  shillings. 
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(152)  Two  lines  are  41  06328  inches  and  '0438  of  an  inch 
long  respectively.  How  many  lines  as  long  as  the  latter  can 
be  cut  off  from  the  former,  and  what  will  be  the  length  of 
the  remaining  line  ? 

(153)  A  and  B  start  to  run  a  race  ;  their  speeds  are  as  17 
to  18.  A  runs  2^  miles  in  10  min.  48  sec.  ;  B  finishes  the 
course  in  34  minutes :  determine  the  length  of  the  course. 

(154)  A  boat's  crew  row  over  a  course  of  a  mile  and  a 
quarter  against  a  stream  which  flows  at  the  rate  of  2  miles 
an  hour,  in  10  minutes.  The  usual  rate  of  the  stream  is  half 
a  mile  an  hour.  Find  the  time  which  the  boat  would  take 
in  the  usual  state  of  the  river. 

(155)  A  person  pays  one  tax  of  10ci.  in  the  £,  and  another 
of  5  per  cent,  on  his  income.  His  remaining  income  is  £545. 
What  was  his  original  income  ? 

(156)  A  man  invested  $14350  in  the  U.  S.  6's  at  107£  the 
brokerage  being  £%  ;  what  will  be  his  clear  income  after  an 
income-tax  of  5%  is  deducted  ? 

(157)  A  soldier  has  5  hours'  leave  of  absence  :  how  far  may 
he  ride  on  a  coach  which  travels  10  miles  an  hour,  so  as  to 
return  to  the  camp  in  time,  walking  at  the  rate  of  5  miles  an 
hour? 

(158)  Two  trains  start  at  the  same  time,  the  one  from 
Loudon  to  Norwich,  the  other  from  Norwich  to  London.  If 
they  arrive  in  Norwich  and  Loudon  respectively  1  hour  and 
4  hours  after  they  passed  each  other,  show  that  one  travels 
twice  as  fast  as  the  other. 

(150)  When  £170  will  purchase  4233  francs,  what  is  the 
course  of  exchange  between  London  and  Paris  '?  And  if  503 
gold  pieces  of  20  francs  contain  as  much  pure  gold  as  400 
sovereigns,  what  is  the  par  of  exchange  between  London  and 
Paris  ? 

(160)  A  hollow  cubical  box,  made  of  material  which  is  1*8 
inches  in  thickness,  has  an  interior  capacity  of  50#653  cubic 
feet :  determine  the  length  of  the  outside  edge  of  the  box. 


( 


1+~2l 


^      (161)  Simplify    (6?  of  ji-^Jj 

(162)  Gold  of  the  value  of  £423267  arrives  from  Australia; 
what  is  its  weight  in  lb.  avoirdupois,  the  price  being  £3.  18s. 
per  oz.  troy,  and  1  lb.  avoirdupois  being  equal  to  2tf£  oz. 
troy  ? 
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(163)  A  can  do  one-half  of  a  piece  of  work  in  1  hour,  B 
can  do  three-fourths  of  the  remainder  in  one  hour,  and  G 
can  finish  it  in  20  minutes  :  how  long  would  A,  B,  and  G 
together  take  to  do  it  ? 

(164)  If  I  pay  $750  now  for  a  debt  of  $771.09j|  not  yet 
payable,  and  money  be  considered  worth  7£  per  cent,  per 
annum,  when  will  the  debt  be  due  ? 

(165)  Two  equal  wine-glasses  are  filled  with  mixtures  of 
spirit  and  water  in  the  ratios  of  1  of  spirit  to  3  of  water  and 
1  of  spirit  to  4  of  water  :  when  the  contents  are  mixed  in  a 
tumbler,  find  the  strength  of  the  mixture. 

(166)  At  what  per  cent,  in  advance  of  cost  must  a  mer- 
chant mark  his  goods  so  that  after  throwing  off  20  %  of  the 
marked  price  he  may  make  a  profit  of  25  per  cent. 

(167)  A  man  receiving  a  legacy  of  $34510  invested  one- 
half  in  Dominion  6  per  cents,  at  101,  and  the  other  half  in 
U.  S.  5  per  cents,  at  84£,  paying  brokerage  at  £  %  ;  what 
annual  income  did  he  secure  from  his  legacy  ? 

(168)  A  piece  of  work  must  be  finished  in  86  days,  and  15 
men  are  set  to  do  it,  working  9  hours  a  day  ;  but  after  24 
davs  it  is  found  that  only  three-fifths  of  the  work  is  done.  If 
3  additional  men  be  then  put  on,  how  many  hours  a  day 
will  they  all  have  to  labour,  in  order  to  finish  the  work  in 
time  ? 

(169)  Of  two  stalactites  hanging  from  the  flat  roof  of  a 
cavern,  one  is  1*02  inches  longer  than  the  other,  and  the 
Bhorter  one  increases  in  length  at  the  rate  of  3-014  inches  in 
a  century.  Find  the  rate  of  increase  of  the  other,  in  order 
that  they  may  be  of  the  same  length  at  the  end  of  125  years. 

(170)  Two  men  A  and  Bt  start  from  Cambridge,  at  1  and 
5  o'clock,  a.m.  respectively,  to  walk  to  London,  a  distance  of 
BO  in  I  at  the  twentieth  milestone,  and  reach- 
es London  at  0  p.  m.      When  will  .1  arrive  there  ? 


(171)  Find   Hip  square  root   "I"  10747*4669,  and  the  cube 
root  of  1891191 

(172)  A  person  can  read  a  booh  containing  990  pages, 

each  of  winch  contain!  96  lines,  and  each  lii d  m  average 

12  words,  in  9|  botIM'   bow  1  < » 1 1 f-r  will  it  take  him    to   n.id   a 

h    of  which  OOntftiBJ  B6  lines, 

and  each  line  on  an  average  14  words? 

(17.'J)   Tin   Wholl  time  occupied  bj  a  (rain   L90  yardi;  long, 
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travelling  at  the  rate  of  20  miles  an  hour,  in  crossing  a  bridge 
is  18  seconds ;  find  the  length  of  the  bridge. 

(174)  If  20  men,  40  women,  and  50  children  receive 
$4200  among  them  for  seven  weeks'  work,  and  2  men 
receive  as  much  as  3  women  or  5  children,  what  sum  does  a 
woman  receive  per  week  ? 

(175)  Two  clocks  begin  to  strike  12  together ;  one  strikes 
in  35  seconds,  the  other  in  25  ;  what  fraction  of  a  minute  is 
there  between  their  seventh  strokes  ? 

(176)  A  speculator  bought  43  shares  in  a  mine  at  35|,  and 
kept  them  till  they  dropped  to  11£,  when  he  sold  out  and 
bought  with  the  proceeds  6  per  cent,  railway  stock  at  28  pre- 
mium ;  find  his  annual  income  from  the  latter  investment. 

(177)  Two  clocks  strike  9  together  on  Tuesday  morning. 
On  Wednesday  morning  one  wants  10  minutes  to  11  when 
the  other  strikes  11.  How  much  must  the  faster  be  put 
back,  that  they  may  strike  9  together  on  Wednesday  even- 
ing? 

(178)  How  much  ore  must  one  raise,  that  on  losing  ±J  in 
roasting  and  T8S  of  the  residue  in  smelting,  there  may  result 
506  tons  of  pure  metal  ? 

(179)  If  a  population  is  now  ten  millions,  and  the  births 
are  1  in  20  and  the  deaths  1  in  30  annually,  what  will  the 
population  become  in  5  years  ? 

(180)  There  are  two  rectangular  fields  equal  in  area  ;  the 
sides  of  one  are  945  yards  and  1844  yards  in  length,  and  the 
longer  side  of  the  second  is  1134  yards  ;  what  is  the  length 
of  its  shorter  side,  and  how  many  acres  are  there  in  each 
field? 


(181)  The  masters  of  a  school  are  -0416  of  its  whole  num- 
ber, but  after  40  new  boys  have  been  added  the  masters  be- 
came -0375  of  the  whole.  How  many  boys  and  masters 
were  there  before  the  new  boys  came  ? 

(182)  Divide  $350  among  4  persons,  so  that  B  may  have 
three  times  as  much  as  A,  G  half  as  much  again  as  A  and  B 
together,  and  D  as  much  as  A ,  B,  and  C  together. 

(188)  By  selling  a  house  for  $8700  I  lost  7£  per  cent.; 
what  must  I  have  sold  it  for  to  have  gained  12£  percent.  ? 

(184)  Find  the  difference  between  the  interest  and  dis- 
count on  $1265  for  73  days  at  63k  ? 

(185)  A  merchant  sells  tea  to  a  tradesman  at  a  profit  of 
60  per  cent.,  but  the  tradesman  becoming  a  bankrupt  pays 
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37  j  cts.  in  the  dollar.     How  much  does  the   merchant  gain 
or  lose  by  the  sale  ? 

(186)  What  sum  must  a  man  invest  in  the  6  per  cent. 
County  bonds  at  101^  in  order  to  have  a  clear  income  of 
$1424.80  after  paying  an  income  tax  of  1$%  on  all  over  $400? 

(187)  A  baker's  outlay  for  flour  is  70  per  cent,  of  his  gross 
receipts,  and  other  trade  expenses  20  per  cent.  The  price 
of  flour  falls  50  per  cent,  and  other  trade  expenses  are 
thereby  reduced  25  per  cent.  What  reduction  should  he 
make  in  the  price  of  a  15c.  loaf,  allowing  him  still  to  realize 
the  same  amount  of  profit  ? 

(188)  What  is  the  average  annual  profit  of  a  business, 
when  a  partner,  entitled  to  *  of  the  profits,  receives  as  his 
share  for  2  years  aud  4  months  the  sum  of  $7890.50. 

(189)  If  a  tradesman  adds  to  the  cost  price  of  his  goods  a 
profit  of  12£  per  cent.,  what  is  the  cost  price  of  an  article 
which  he  sells  for  $3.82|  ? 

(190J  A  rectangular  piece  of  ground  72  yaids  by  45  yards 
is  to  be  laid  out  in  4  plots  of  grass,  each  27  ft.  by  13£  ft.",  and 
a  pond  in  the  centre  6  yards  square,  to  contain  252  cubic 
yards  of  water ;  find  the  expense  of  gravelling  the  remainder 
at  2§  cts.  per  square  yard,  and  the  depth  of  the  pond. 


(191)  Find  the  value  of 

5j  of  g  of  2j-l +(*  +  *) 


i-*  *•{*+*  *rsft3 


(198)  If  12  HMD  <*  lH  hoys  can  do  ]  of  a  piece  of  work  in 
6J  bourn,  in  what  time  will  11  men  and  9  boys  do  the  rest? 

(108)  Kind  the  principal  sum  on  which  the  simple  interest 
in  2  J  years  at  <>',,,  per  annum  is  $10I'»S.75. 

(194)  Tlie  compound  interest  on  a  certain  sum  at -1  per 
cent,  (OX  9  years  exceeds  tlio  simple  interest  tor  the  same 
time  ;il.  lie-  MOM  iato  by  fW  ;   what  is  the  sum  ? 

(186)  Two  ships  are  huilt.     Twice  as  many  ship  cirpeii 
..nit   the   lirst  as  about  t li. •  second  ;   the 
first  is  huilt  in  '.<  month*,  the  second  in  8  months  ;    the  v 
of  each  man  of  the  lirst,  sit    Rtf  pel  li"iir,  mikI  they 

work  1  9  hours  a  day  ;   the   PTAgM  of  in.li   ot   the  second  sot 
;ip   1  I  they  work   I<>1  hours  a  day.     The 

OOBt  Of  til'-   fil  ■  ,t    III    rilpelitelM'    Wtgtt    WBK   $3(IUIMI;     what  WflH 

that  Of  the  vecoiid  t 
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(196)  A  person  leaves  $12670  to  be  divided  among  his  five 
children  and  three  brothers,  so  that,  after  the  legacy  duty 
has  been  paid,  each  child's  share  shall  be  twice  as  great  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  per  cent.,  and  on  a  brother's  three  per  cent.,  find  what 
each  will  receive  ? 

(197)  Two  persons,  A  and  B,  meet  to  setile  their  accounts. 
A  has  'd\  years  previously  lent  B  $500 ;  and  B  has  a  bill  of 
$360.50  against  A,  for  which  he  is  to  allow  nine  months'  dis- 
count ;  if  the  interest  in  each  case  is  4  per  cent,  per  annum, 
what  has  B  to  pay  A  ? 

(198)  A  grocer  buys  4  cwt.  3  qr.  14  lb.  of  sugar  at  £1.  16s. 
8d.  per  cwt.  (long  cwt.),  and  sells  it  at  4\d.  per  lb. ;  how 
much  does  he  gain  or  lose  per  cent.  ? 

(199)  If  when  25  per  cent,  is  lost  in  grinding  wheat,  a 
country  has  to  import  10000000  quarters,  but  can  maintain 
itself  on  its  own  produce  if  only  5  per  cent,  be  lost,  find  the 
quantity  of  wheat  grown  in  the  country. 

(200)  A  man  rows  down  a  river  18  miles  in  4  hours  with 
the  stream,  and  returns  in  12  hours  ;  find  the  rate  at  which 
he  rows,  and  the  rate  at  which  the  stream  flows. 


H01)  SLjwthat 

1  ,1  8 

9 


(202)  A  and  B  can  do  a  piece  of  work  in  6  days,  B  and  C 
in  8  days,  A,  Bt  and  C  in  4  days.  How  long  would  A  and 
C  take  to  do  it  ? 

(203)  If,  by  selling  an  article  for  $38.25,  8  per  cent,  is  lost, 
what  per  cent,  is  gained  or  lost  by  selling  it  for  $57  ? 

(204)  A  French  metre  contains  39  371  English  inches: 
express  to  three  decimal  places  an   English  mile  in  metres. 

(205)  A  tradesman  marks  his  goods  with  two  prices  :  the 
one  for  ready  money,  the  other  for  6  months'  credit,  the  rate 
of  interest  being  5  per  cent,  per  annum  ;  if  the  credit  price 
of  an  article  be  $2.05,  what  ought  its  ready-money  price  to 
be  ? 
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(206)  Compound  iuterest  reckoned  quarterly  at  2%  is  equal 
to  what  interest  reckoned  yearly  1 

(207)  A  person  having  $9790  in  the  Toronto  city  6  per 
cent,  bonds  sells  out  at  98^,  and  invests  the  proceeds  in  Bank 
of  Montreal  stock  at  177^,  which  pays  a  dividend  of  12  per 
cent,  per  annum.  Find  the  change  in  his  income,  broker- 
age in  each  transaction  being  A%. 

(208)  I  buy  wheat  at  39s.  a  quarter,  and  some  of  a  supe- 
rior quality  at  6s.  per  bushol :  in  what  proportions  must  I 
mix  them,  so  as  to  gain  25  per  cent,  by  selling  the  mixture 
at  57s.  6d.  per  quarter  ? 

(209)  The  weight  of  a  cubic  foot  of  water  being  1000  oz., 
find  the  weight  of  a  rectangular  block  of  gold,  8  inches  in 
length,  2  inches  in  thickness,  and  3  in  breadth  ;  the  weight 
of  a  mass  of  gold  being  19  "26  times  the  weight  ot  an  equal 
bulk  of  water. 

(210)  The  content  of  a  cistern  is  the  sum  of  two  cubes 
whose  edges  are  10  inches  and  2  inches,  and  the  area  of  its 
base  is  the  difference  between  two  squares  whose  sides  are 
lj  and  12  feet.     Find  its  depth. 


(211)  Find  the  value  of  -857142857  of  £10.  14s.  Id.  accu- 
rately ;  and  show  that  the  error  committed  by  neglecting  all 
decimals  of  an  order  higher  than  the  fifth  is  less  than  T^7 
of  a  penny. 

(212)  The  sum  of  $827  is  borrowed  at  the  beginning  of  a 
year  at  interest,  and  after  9  months  have  pas>  ad   $400  more 

i  rowed  at  u  mtc  of  faltered  doable  that  which  th<>  former 
bean.    At   the  end  of  the  year  the  interest  on  both 

loans  is  $26.85.    What  is  the  rate  ol  Interest  in  each  case? 
18)  A  dealer  purchases  a  liquid  at  is',  the  gallon*  and 

dflntef  it  *f*.tb  ;"  much  wat<  r  that,  when  ha  m1u  the  com- 

Eoniiil  at  Be.  a  gallon,  be  nine  20  per  cent,  on  hie  outlay. 
[nw  much  water  li  there  in  every  gallon  of  the  compound 

hold   '.' 

1  I)  Tha  dieoonnl  on  $560.50  for  9  months  is  010.50: 
find  the  rate  of  lnt<  w 
(215)  A  merchant  l"st  ■  cargo  at  sea  which  he  bad  In- 

:  ;  the  brol  an  of  money  for  hia 

wliii-li  the  merohanl  being  10  per  oont.  below  the 

ated  Talne  of  hi    bee;  the  broker  then  offered  9879.75 
more  tlmn  lie  offorod  at  lit  t,  and  tho   whole  amount  of  the 
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Becond  offer  was  5h  per  cent,  in  excess  of  the  estimated 
value.     What  was  that  value  ? 

(216)  A  man  wishing  to  sell  a  horse,  asked  25  %  more 
than  it  cost ;  he  finally  sold  it  for  15  %  less  than  his  asking 
price,  and  gained  $5.75.  How  much  did  the  horse  cost  and 
what  was  the  asking  price  ? 

(217)  If  15  masons,  working  10  hours  a  clay,  can  build  a 
wall  6  ft.  high  and  100  yd.  long,  iu  6  days,  how  long  will  it 
take  7  masons,  working  9  hours  a  day,  to  build  a  wall  9  ft. 
high  and  140  yd.  long? 

(218)  A  bankrupt's  assets  are  $2700,  out  of  which  he  pays 
75  cents  in  the  dollar  on  half  his  debts,  and  60  cents  on  the 
other  half.     What  is  the  amount  of  his  debts  ? 

(219)  If  a  ship  containing  150  hhd.  of  wine  pays  for  toll 
at  the  Suez  Canal,  the  value  of  2  hhd.,  wanting  $80 ;  and 
another,  containing  240  hhd.,  pays  at  the  same  rate,  the 
value  of  2  hhd.  and  $90  besides  ;  what  is  the  value  of  wine 
per  hhd.  ? 

(220)  A  picture-gallery  consists  of  three  largo  rooms ;  the 
first  is  20  yd.  long,  20  yd.  broad,  and  6  yd.  high  ;  the  other 
two  are  20  yd.  long,  20  yd.  broad  and  5  yd.  high.  Sup- 
posing the  walls  to  be  covered  with  pictures,  except  the 
eoors,  which  are  8  ft.  high  and  3  ft.  wide,  and  of  which  each 
room  has  two,  wbat  will  be  the  number  of  pictures,  the 
average  size  being  8  feet  by  3  feet  ? 


35  -  1-83  l  8-1  X  -101 

(IU,  Simplify    -.—  ,    x  L.  ♦  -jg- 

(222)  Find  the  square  roots  of  15376-248001  and  ^g 

(223)  A  general,  after  losing  a  battle,  found  that  he  had 
only  two -thirds  of  his  army  left  fit  for  action  ;  one  ninth  of 
the  army  had  been  wounded,  and  the  remainder,  2000  men, 
killed  or  missing  ;  of  how  many  did  the  army  consist  before 
the  battle  ? 

(224)  A  contractor  sends  in  a  tender  of  $20,000  for  a  cer- 
tain work  ;  a  second  sends  in  a  tender  of  $19000,  but  stipu- 
lates to  be  paid  $2000  every  three  months  ;  find  the  differ- 
ence between  tenders,  supposing  the  work  in  both  cases  to 
be  finished  in  two  years,  and  money  to  be  worth  1\  per  cent, 
simple  interest- 
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(225)  What  sum  of  money  must  be  left  in  order  that,  after 
a  legacy  duty  of  10  %  has  been  paid,  the  remainder  being 
invested  in  the  Dominion  5  per  cants,  at  91£  may  give  a 
yearly  income  of  $450,  brokerage  at  £  %. 

(226)  If  two  boys  and  one  man  can  do  a  piece  of  work  in 
4  hours,  and  two  men  and  one  boy  can  do  the  same  in  8 
hours,  find  in  what  times  a  man,  a  boy,  and  a  man  and  a 
boy  together,  respectively,  could  do  the  same. 

(227)  Show  that  the  interest  on  $15840  for  3  months  at 
8  per  cent,  is  equal  to  the  discount  on  $8696  for  15  months 
at  7£  per  cent. 

(228)  A  piece  of  work  has  to  be  finished  in  36  days,  and 
15  men  are  set  to  do  it,  working  9  hours  a  day ;  but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done  ; 
if  3  additional  men  be  then  pat  on,  how  many  hours  a  day 
will  all  have  to  work  so  as  to  finish  the  task  in  time  ? 

(229)  The  interest  on  a  certain  sum  at  at  simple  interest  is 
.  and  the  discount  $340  for  the   same  time   and   rate. 

What  is  the  sum  ? 

(230)  The  breadth  of  a  room  is  twice  its  height  and  half 
its  length,  and  the  contents  are  4096  cubic  feet.  Find  the 
1  intensions  of  the  room. 


(281)  If  1  lb.  of  tea  be  worth  50  oranges,  and  70  oranges 
be  worth  84  lemons,  what  is  the  value  of  a  pound  of  tea  when 
a  lemon  is  worth  a  penny  ? 

(282)  At  a  certain  battle  two-thirds  of  the  defeated  arm\ 
twfiy  with  their  arms,  five-sevenths  of  the  remainder 

loft  their  inu  on  the  field,  and  of  the  rest  seven-eights  wero 
H-.  the  remaining  600  being  either  killed  or  wounded. 
Kind  tlio  wliolii  Bomber  of  the  army. 

'■)  [fgold  be  at  a  prerniumof20percentM  andapei 

I    marked  L86  dollars,  and  olrer  gold  to  the  amouni 
5  dollars,  what  change  ought  he  to  receive  in  not. 

* >'.<(<  i  for  ready  payment  t 
i)  Show  that  the  difference  between  the  Interest  and 
Lite  disoouni  on  th<  m  for  the  iame  time  is  tho 

mt<  reel  of  tin*  discount 

1   i'  .  of  opium  by  Avoir,  wi.  .-.I  56  els.  per 
>■!  -v.], i  i,v  Troy  ui  in  ,,,- 

I"  •    'umI  Imw  much  '.' 

■  rtain    inn  of  money  in  the  8  per 

miin  nhtuin  i  uu  income  ol  1320;  what  would 
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lie  obtain  by  investing  an  equal  sum  in  the  5  per  cents  at  80. 

(237)  A  tradesman  makes  a  deduction  of  10  per  cent,  for 
ready  money  on  a  bill  of  $28  due  in  12  months,  receiving 
$25.20.  Find  the  difference  between  this  sum  and  the  pre- 
sent worth  of  the  debt,  reckoning  interest  at  10  por  cent. 

(238)  M  invests  one-third  of  his  property  in  bank  stock, 
one-sixth  in  Consols,  and  the  remainder  in  railway  shares. 
When  he  sells  out  he  makes  a  profit  of  5  per  cent.,  3  per 
cent.,  and  2  per  cent,  respectively  on  the  investments,  and 
realise  i'6190.  Required  the  amount  of  his  property 
originally. 

(239)  Mr.  A  sent  $3681  to  his  agent  with  instructions  to 
deduct  his  com.  at  2J%,  and  invest  the  balance  in  flour  at 
17.50  per  bbl.  If  the  cost  of  freightage  and  insurance 
amounts  to  $119,  at  what  must  the  flour  be  sold  per  bbl.  so 
as  to  make  a  profit  of  20%  ? 

(240)  How  many  bricks,  9  inches  long,  4^  broad,  and  4 
thick,  will  be  required  for  a  wall  60  feet  long,  20  ft.  high, 
and  4  ft.  thick,  allowing  6^  per  cent,  of  the  space  for  mortar? 


(241)  What  is  the  value  of 

l+i 

•25  of  ,V  of  3  _'L  of  8  guineas  ? 

(242)  A  work  can  be  accomplished  by  A  and  B  in  4  days  ; 
by  A  and  C  in  6  days  ;  by  B  and  G  in  8  days.  Find  in  what 
time  it  would  be  accomplished  by  all  working  together. 

(243)  A  man  hired  a  labourer  to  do  a  certain  amount  of 
vvork,  on  the  agreement  that  for  every  day  he  worked  he 
-should  have  $1.50,  but  that  for  every  day  he  absented  him- 
self ho  should  lose  60  cents.  He  worked  twice  as  many  days 
as  he  absented  himself,  and  received  on  the  whole  $72. 
Find  how  long  he  was  doing  the  work. 

(244)  A  legacy  of  $146000  is  left  to  three  sons  in  the  pro- 
portion of  i,  {,  and  i  respectively :  Ihow  much  will  each 
receive  ? 

(245)  If  $10  is  a  proper  discount  off  $210  for  3  months, 
what  should  be  a  proper  discount  off  the  same  sum  for  1 
year  ? 

(246)  The  price  of  gold  in  this  country  is  £3.  17s.  lOid. 
an  ounce  ;  find  the  least  number  of  ounces  which  can  be 
coined  into  an  exact  number  of  sovereigns,  and  the  number 
of  sovereigns  so  coined. 
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(247)  A  merchant  in  Toronto  instructed  his  agent  in  Mon- 
treal to  sell  a  consignment  of  flour  at  $7.50  per  barrel  and 
invest  the  proceeds  ill  Montreal  bank  stock  at  1741,  which 
pays  half-yearly  dividends  of  7  %.  If  the  merchant's  first 
dividend  is  $445.50,  and  commissions  of  1  %  and  £  %  be 
allowed  on  the  transactions,  respectively,  how  many  barrels 
of  flour  were  sold  ? 

(248)  State  the  connection  between  Troy  and  Avoirdupois 
weights.  A  ring  weighs  1  dwt.  4  gr.,  and  is  wortn  .£1.  2s.  ; 
if  1050  of  such  rings  be  packed  in  a  box  weighing  3|  lb., 
what  would  it  cost  to  convey  them  144  miles  at  the  rate  ot 
5s.  per  long  ton  per  mile,  insurance  being  demanded  at  the 
rate  of  J  per  cent.  ? 

(249)  How  long  will  it  be  before  $2500  put  out  to  com 
pound  interest  at  10  per  cent,  per  annum  will  obtain 
$ 1727. 58 \  as  interest  ? 

(250)  The  breadth  of  a  room  is  two-thirds  of  its  length  and 
throe-halves  of  its  height,  and  the  contents  are  5832  cubi< 
feet.     Find  the  dimensions  of  the  room. 


(251)  Multiply  32856  by  121711,  using  8  lines  of  multi- 
plication only. 

2-8  of  2-27        4-4 -2-83  6-8  of  8 

(252)  Simplify  — —  +  -     r-r-  of  — 

J        1-136  1  •6+2-629  2-25 

(258)  An  agent  received  $21.70  for  collecting  a  debt  of 
02480.     What  rate  was  his  commission  ? 

(254)  A  man  sells  out  of  the  U.  S.  6*s  6-20  of  85  at  92  j  and 

realizes  $25760.     If  he  invest  the  proceeds  in    Brifl   It.   It. 

sit  4f>,  whioh  pays  a  yearly    dividend    of  8^%i  what 

■Iteration  in  liis  income  has   ensued,  brokerage  on  each  of 

the  two  transactions  being  jt°/a  i 

(266)  A  tanner  bought  a  horse  for  a  bill  of  |292,  duo  in  1 

month,  uid  told  bim  for  a  bill  of  $848,  duo  in  4  months. 

Wind  did  he  gain  per  cent.,  money  being  worth  4J%  ? 

iii.in  and  ft  DO?  AM  to  work   on   alternate  days  at 

.,  wbicii  would  lmvr  oooapied  the  boy  alone 

v..      If  the   boy   take   the    fust  day,   (he    work    will   !><■ 

ed  half  a  <la\    later  Ihan  it  the  man  c mnicra.      Find 

boW  long  they  WOUld  take  to  do  it  workiie;  together. 

I    mmiI    |100    ;"    a   machine  ;    il 
worktj   5  montbl  for    each    of  them  ;   determine    what    one 
'In-  other,  if  they   would    have    mode    Jill    jar   cent. 
Iiy  1. -1  tiff  the  machine. 
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(258)  A  owes  B  $2725,  and  offers  to  pay  him  at  a  certain 
rate  of  discount  instantly,  instead  of  at  the  end  of  two  years, 
when  the  debt  will  be  due.  B  can  place  out  the  money, 
which  he  will  receive,  at  5  per  cent,  interest,  and  by  that 
means  gain  $25  on  the  transaction.  At  what  rate  is  the 
discount  calculated  ? 

(259)  If  36  men,  working  8  hours  a  day  for  16  days,  can 
dig  a  trench  72  yards  long,  18  wide,  and  12  deep,  in  how- 
many  days  will  32  men,  working  12  hours  a  day,  dig  a 
trench  64  yards  long,  27  wide,  and  18  deep? 

(260)  A  man  discounts  a  bill  of  £180  drawn  at  4  months 
at  60  per  cent,  per  ann.,  and  insists  on  giving  in  part  pay- 
ment 5  dozen  of  wine,  which  he  charges  at  4  guineas  n 
dozen,  and  a  picture,  which  he  charges  at  £19.  How  much 
ready  money  does  he  pay  ?  If  the  cost  to  the  man  of  the 
wine  and  the  picture  be  only  one-fourth  of  the  sum  he  has 
charged  for  them,  what  is  the  real  interest  the  man  has  been 
charged  ? 


(261)  One-tenth  of  a  rod  is  coloured  red,  one-twentieth 
orange,  one-thirtieth  yellow,  one-fortieth  green,  one-fiftieth 
blue,  one-sixtieth  indigo,  and  the  remainder,  which  is  302 
inches  long,  violet,  what  is  the  length  of  the  rod  ? 

(262)  The  discount  on  a  certain  sum  due  9  months 
hence  is  $20,  and  the  interest  on  the  same  sum  for  the  same 
time  is  $20.75.     Find  the  sum  and  the  rate  of  interest. 

(263)  Two  persons,  walking  at  the  rate  of  3  and  4  miles 
per  hour  respectively,  set  off  from  the  same  place  in  opposite 
directions  to  walk  around  a  park,  and  meet  in  10  minutes. 
Find  the  length  of  the  walk  round  the  park. 

(264)  In  a  hundred  yards  race  A  can  give  B  four  and  V 
five  yards  start :  if  B  were  to  race  C,  giving  him  one  yard  in 
a  hundred,  which  would  win  ? 

(265)  A  man  buys  an  article  and  sells  it  again  so  as  to 
gain  5  per  cent.  If  he  had  bought  it  at  5  per  cent,  less,  and 
sold  it  for  $1  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(266)  If  the  difference  between  the  simple  and  compound 
interest  on  a  sum  of  money  for  two  years  at  5  per  cent,  be 
$;-3,  find  the  sum. 

(267)  Tf  7  per  cent,  be  gained  by  selling  goods  for  $69.55, 
what  will  be  gained  or  lost  by  selling  them  for  $61.75. 

(263)  A  draft  on  Dublin  for  £360  cost  $1,736.10;   what 
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was  tbe  course  exchange  com.  charged  at  the  rate  of  ^  per 
cent  ? 

("269)  A  banker,  in  discounting  a  bill  due  in  3  months  at 
6  per  cent.,  charges  816  more  than  the  true  discount.  Find 
the  amount  of  the  bill. 

(270)  A  grocer  mixes  18  pounds  of  coffee  at  30  cents  a 
pound  with  12  pounds  of  chicory  at  5  cents  a  pound :  at 
what  price  must  he  sell  the  mixture  to  gain  25  per  cent.  ? 

(271)  The  following  rule  has  been  given  to  divide  by 
3-14159:  "  Multiply  by  7,  divide  by  11,  then  by  2,  and  add 
itn  of  moo4'1  of  the  result."  Find  the  error  made  in  obtain- 
ing 1  -i-  3*14159  by  this  process. 

3  +  4 

(272)  Prove  that  4    ,    5  is  greater  than  J  and  less  than  £ 

(273)  The  estate  of  a  bankrupt  (value  $21000)  is  to  be 
divided  among  four  creditors,  whose  claims  are,  A 's  to  B's 
as  2  to  3,  B's  to  Cs  as  4  to  5,  Cs  to  D's  as  6  to  7,  What 
must,  each  receive? 

(274)  Which  is  the  more  advantages  to  buy  flour  at  86.50 
"ii  <"»  months,  or  $6.30  cash,  money  being  worth  8  %  ? 

(275)  If  $10.50  be  a  person's  income  tax  at  li  cents  on 
I  he  dollar,  bfo*W  much  on  the  dollar  is  it  when  his  income- 
i.ix  is  |12.26? 

(276)  If  9  tons  7-i  cwt.  of  iron  be  sold  for  $1260,  and  the 
gain  on  it  bo  20  per  cent.,  what  was  the  cost  per  cent  / 

(277)  I  send  to  my  agent  in  Montreal  $3060  to  invest  in 
tea  at  75  conts  per  11). ;  he  deducts  his  commission  of  2  per 
o m.,  and  invested  the  balance.  At  what  must  I  sell  per  lb. 
so  aa  t'  make  a  clear  profit  of  25  per  cent,  after  paying 
freightage  980,  and  insurance  at  the  rate  of  .\  per  cent  | 

(27*)  A  hanker  borrows  money  at  8 J  per  cent.,  and  pays 
the  interact  at  toe  end  of  the  year;  he  lends  it  out  at  6  per 
cent.,  hut  receive  the  interest  half-yearly,  and  by  this  means 
M  $'200  a  year  ;  how  much  does  he  borrow  '. 

(279)  A  dealer  sends  out  250  lbs.  of  tea  at  HO  cents  per  lb. 
and  allows  21  per  cent  on  the  prico  for  tho  oxpenso   of  car- 

ing  the  whole  amount  of  oarriage  to  come  to 

fcU.iM),  how  Btnch  will  the  customer  have  to  pay  '' 

K))   A  plate  oi  gold,  'I   inches    square    and  one-eighth   of 

an  mch  thick,  la  extended  by  bexninering  so  as  to  cover 
oi  7  yards  •guare  ;  find  its  proper  thieknei 
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(281)  A  mau  having  a  flock  of  sheep  sold  8  per  cent,  of 
them  to  A,  90  to  B,  3|  per  cent,  of  the  remainder  to  0,  and 
29  to  D.     He  then  hail  560  left.     How  many  had  he  at  first  ? 

("282)  The  product  of  the  1st  and  2nd  of  three  numbers  is 
176882 ;  of  the  1st  and  3rd  is  279152  ;  of  the  2nd  and  3rd  is 
215496  :  what  are  the  numbers  ? 

(288)  Find  the  rate  of  2  trains  150  ft.  and  180  ft.  long 
respectively  which  pass  each  other  going  the  same  way  in 
15  sees.,  and  going  in  opposite  direction  in  8  sees. 

(284)  By  selling  tea  at  72  cents  a  pound  a  grocer  clears  J 
of  his  outlay.  He  then  raised  the  price  to  90  cents.  What 
does  he  clear  per  cent,  by  the  latter  price  ? 

(285)  A  grocer  buys  1J  cwt.  of  tea  at  60  cents  per  lb.  and 
2}  cwt.  of  tea  at  50  cents  per  lb.,  and  mixes  them  ;  he  sells 
2j  cwt.  at  55  cents  per  lb.  :  at  what  rate  must  he  sell  the 
remainder  to  gain  20  per  cent,  on  his  outlay  ? 

(286)  In  England  gunpowder  is  made  of  75  parts  nitre, 
10  sulphur,  and  15  charcoal ;  in  France  of  77  parts  nitre,  9 
sulphur,  and  14  charcoal :  if  half  a  ton  of  each  be  mixed, 
what  weight  of  nitre,  sulphur,  and  charcoal  will  there  be  in 
the  compound  ? 

(287)  A  ship  40  miles  from  the  shore  springs  a  leak,  which 
admits  3 -4  tons  of  water  in  12  minutes.  (JO  tons  would 
siiltiee  to  sink  her ;  but  the  ship's  pumps  can  throw  out  12 
tons  of  water  in  an  hour.  Find  the  average  rate  of  sailing 
that  she  may  reach  the  shore  just  as  she  begins  to  sink. 

(288)  The  receipts  of  a  railway  company  are  apportioned 
in  the  following  manner :  48  per  cent,  for  the  working  ex- 
penses, 10  per  cent,  on  one-fifth  of  the  capital,  and  the 
remainder,  $32000,  for  division  among  the  holders  of  the 
rest  of  the  stock,  being  a  dividend  at  the  rate  of  4  per  cent.  ; 
find  the  capital  and  the  receipts. 

(289)  If  the  discount  on  a  sum  due  at  the  end  of  2£  years 
je  f  £  of  the  simple  interest,  at  what  rate  is  that  calculated  ? 

(290)  If  a  crew,  which  can  row  from  A  to  B  in  60  minutes, 
can  row  from  B  to  A  in  55  minutes,  compare  the  rates  of  the 
stream  and  boat. 


(291  Simplify 
2  + 


8 


(b)  6f  4-  5j  X  H—7k 
8H-2i-4^ 


•+i 


u-Mijx  ui) 
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(292)  If  3  men  and  5  women  do  a  piece  of  work  in  8  days, 
which  2  men  and  7  children  can  do  in  12  ;  find  how  long  13 
"ion,  14  children,  and  15  women  working  together  will  take 

>  do  it. 

(293)  A  person  possessing  £10000,  3  per  cent,  consols, 
sells  out  when  they  are  at  93& ,  and  invests  the  proceeds  in 
4  per  cent,  stock  at  101^  :  find  the  change  in  his  income, 
allowing  $  per  cent,  commission  on  each  transaction. 

(294)  Five  men  do  -6006  of  a  piece  of  wo;k  in  2*12  hours: 
how  long  will  6  boys  take  to  finish  it,  it  being  known  that  3 
men  and  7  boys  have  done  a  similiar  piece  of  work  in  3 
hours  ? 

(295)  A  watch  set  accurately  at  12  o'clock  indicates  10 
minutes  to  5  at  5  o'clock  ;  what  is  the  exact  time  when  the 
watch  indicates  5  o'clock  ? 

(296)  A  does  |  of  a  piece  of  work  in  20  days,  and  thee 
gets  B  to  help  him.  They  work  together  for  2  days,  when  B 
leaves  and  A  finishes  the  work  in  half  a  day  more.  How 
long  would  B  have  taken  to  do  the  whole  ? 

(2(17)  The  wages  of  5  men,  8  women,  and  1  child  amount 
to  $84,  a  man  receiving  twice  as  much  as  a  woman,  and  a 
woman  three  times  as  much  as  a  child.  What  will  be  tin 
wages  of  6  men,  2  women,  and  5  children  ? 

(298)  If  6  per  cent,  be  gained  by  selling  a  horse  for 
$132.50,  how  much  per  cent,  is  lost  by  selling  him  for  $115  ? 

(299)  A  person  invests  $6825  in  6  per  cent,  stock  at  91  ; 
he  sells  out  $5000  stock  when  it  has  risen  to  93.J,  and  the 
remainder  when  it  has  fallen  to  85.  How  much  does  lie 
Kain  or  lose  by  the  transaction  ?  If  he  invest  the  produce 
in  M.  B.  S.,  which  pays  a  dividend  of  12  per  cent.,  at  17.">, 
what  is  tho  difference  of  his  income  ? 

(800>  Tho  flooring  of  a  room,  14  ft.  8  in.  long  by  IB  ft.  I 
in.  broad,  iH  eoinposod  of  |  in.  planks,  cadi  6  in.  wide  and 
ll)  ft.  Long.  If"W  many  will  bo  required  ;  and  what  will  b  < 
tlm  wii^'ht  of  the  wluile,  if  1  cubic  inch  of  wood  weighs  1  all 
an  <  unco  ? 


190*4947 

I  |  Find  the  tqaarfl  rooti  oM'.)f>7r>681  and      ( 

(802 1  At  wlmt  rate  will    $157.50  amount  to  $189  in   5 
yearn? 

r  9278.70  and  $450.97«J  arc  duo  on  tho 
2nd  and  22nd  July  n  .       ii  their  value  on  the 
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12th  July,  interest  being  reckoned  at  the  rate  of  5  per  cent, 
per  annum  ? 

(304)  If  a  cask  contain  3  parts  wiuo  and  1  part  water, 
how  much  of  the  mixture  must  be  drawn  off  and  water  sub- 
stituted for  the  mixture  in  the  cask  to  become  half  and  half? 

(305)  Three  tromps  meet  together  for  a  meal  ;  the  first 
has  5  loaves,  the  second  3,  and  the  third,  who  has  his  share 
of  the  bread,  pays  the  other  two  8  halfpence ;  how  ought 
they  to  divide  the  money  ? 

(306)  If  the  discount  on  a  bill  due  8  months  hence  at  7i 
per  cent,  per  annum  be  8-18.75,  what  is  the  amount  of  the 
bill? 

(307)  A  began  business  with  a  certain  capital.  The  first 
year  he  gained  20°/°,  which  he  added  to  his  capital ;  the 
second  year  he  gained  87^°/o,  which  he  also  added  to  his 
capital  ;  the  third  year  he  lost  40%,  and  now  found  bimself 
8200  worse  than  when  he  began  business.  Find  the  capital 
with  which  he  began. 

(308)  A  man  sells  two  horses  for  $100  each,  and  by  so 
doing  gains  25  per  cent,  on  one  horse  and  loses  25  per  cent, 
on  the  other.  What  did  the  horses  cost  him  ?  Does  he  gain 
or  lose  on  the  whole  ? 

(309)  The  difference  between  the  interest  and  the  discount 
on  a  certain  sum  of  money  for  6  months,  at  4  per  cent.,  is 
$2  :  what  is  that  sum  ? 

(310)  A  cistern  without  a  top  is  27  ft.  long,  22  ft.  wide, 
and  6  ft.  6  in.  deep  :  what  will  it  cost  to  paint  it  inside  and 
out,  at  4£  eents  a  square  yard  ? 


(311).     Simplify 

(a)    3  -      divided  by  1  -f- 


2  - 


6"+  I  4+ 


3  - 


3+  , 

(b)   5}  -  H  +  1&  +  H 

4*  -  8i  +  2& 

(312)  Three-fourths  the  selling  price  of  goods  is  20%  less 
than  cost.  Find  the  gain  per  cent,  at  whicli  the  goods  are 
sold. 

(313)  A  sum  of  money  amounts  in  10  yrs  at  7^%  simple 
interest  to  $787i.  In  how  many  years  will  it  amount  to 
$990. 
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(314)  I  spent  25%  more  than  my  income  in  a  certain 
year  ;  for  eacli  of  the  next  four  years  I  saved  6  j%  of  it  and 
then  I  had  found  that  I  had  lived  within  it  and  had  $50 
besides.     What  was  my  income. 

(315)  A  school  rate  of  5  mills  per  dollar  and  a  general 
purpose  rate  of  8  mills  in  the  dollar  produce  a  tax  of  $101.40  ; 
find  the  assessed  value  of  the  property. 

(316)  A  grocer  has  225  lb.  of  tea,  of  which  he  sells  45 
lb.  at  72  cents  per  lb.,  and  only  gains  8  per  cent,  at  this 
price.  He  now  raises  the  price  so  as  to  gain  10  per  cent, 
on  the  whole  outlay.     What  is  the  price  when  raised  ? 

(317)  If  I  owe  $2,000,  to  be  paid  in  4  months'  time,  and 
I  pay  $500  now,  what  extension  of  time  ought  to  be  allowed 
me  for  the  payment  of  the  remainder,  reckoning  money  to 
be  worth  8  per  cent,  per  annum  simple  interest  ? 

(818)  A  and  B  run  a  mile  race  :  at  first  A  runs  11  yards 
to  B's  10  ;  but  after  A  has  run  half  a  mile  he  thvs  and  runs 
t  yards  in  the  time  in  which  he  at  first  ran  11,  B  running 
at  his  original  rate.     Which  wins,  and  by  how  much? 

(819)  A.  woman  buys  a  certain  number  of  eggs  at  21a 
shilling,  and  the  same'  number  at  19  a  shilling;  she  mixes 
them  together  and  sells  them  at  20  a  shilling  :  how  much 
does  she  gain  or  lose  per  cent,  by  the  transaction  ? 

(820)  A  room  whose  height  is  11  feet,  and  length  twice 
its  breadth,  takes  148  yards  of  paper  2  feet  wide  for  its  four 
walls  :  how  many  yards  of  gilt  inouldiug  will  be  required  ? 


(d21)  Simplify 

■  «  +  *-«*-    -     ixWxU)«+TT 

6*  X8k-  j-  X1*+1J 
and  find  their  ram. 

IS)  Simplify  rum;  ,,t  12.l5.HJ.  4- 8*464 oi  B8.6j.)  > 

v  .   .1    and    li,  c.mi"   Into  school   punctually 

to  near  own  watch.-,  winch  urc  quite  right  at9o'olook  on 
i  torning.     .1     watch  gains  two  minutes,  and  /."•>• 

Minute  mill  ii  half  «'\vry  day  :    lind  how  much 

B  will  i.e  than  A  :>t  Friday  afternoon    ohool,  9 

,  .vii  gangi  of6  and  9  men  art  :.et  to  reap  two  field 
otively.    The  It  I  rki  7 

v.  and  the  latter  8  hours.     If  the  first  «an« 
their  work  in  12  daj   ,  In  how  many  dayi  frill  the 
.d  gang  complete  theiri  r 
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(325)  A  grocer  buys  some  tea  at  48  cents  per  lb.  and  some 
at  66  cents;  in  wbat  proportion  must  be  mix  them  that 
when  he  sells  at  72  cents  per  lb.  he  may  be  making  a  profit 
of  20  per  cent.  ? 

(326)  A  pays  $;>.0()  more  tax  than  B,  their  incomes  being 
equal:  living  in  different  towns,  they  are  rated  at  1 5  cents 
and  1^  cents  in  the  dollar  respectively  :  what  is  A's  income  ? 

(327)  A  bankrupt  can  pay  40  cents  in  the  §  ;  if  his  assets 
were  $500  more  he  could  pay  45  cents.  Find  his  debts  and 
his  assets. 

(328)  If  a  piece  of  work  can  be  done  in  60  days  by  35  men 
working  at  it  together,  and  if,  after  working  at  it  for  12  days, 
16  of  the  men  were  to  leave  the  work  ;  find  the  number  of 
days  in  which  the  remaining  men  could  finish  the  work. 

(329)  Alfred  owed  Robert  two-thirds  of  the  amount  that 
Robert  owed  Charles;  and  to  settle  matters,  RobeH  gave 
lOd.  to  Alfred,  who  then  paid  Charles:  what  did  Robert  owe 
Charles  ? 

(330)  The  length,  breadth  and  height  of  a  wooden  box  are 
4  ft.,  2£  ft.,  3  ft.  respectively.  Find  the  cost  of  painting  the 
outside  at  Is.  3iZ.  a  square  yard. 


(331)  Simplify 

8|XlT\  ±h'ijz  3A      *t 

f  1  »      4.     X    (8jx5f)— 17J, 

and  find  their  sum. 

(332)  A  man  walks  a  certain  distance,  and  rides  back  in 
3  hours  45  min.:  ho  could  ride  both  ways  in  2i  hours.  How 
long  would  it  take  him  to  walk  both  ways  ? 

(333)  I  have  to  be  at  a  certain  place  in  a  certain  time,  and 
I  find  that,  if  I  walk  at  the  rate  of  4  miles  per  hour,  1  shall 
be  five  minutes  too  late,  if  at  the  rate  of  5  miles  per  hour,  I 
shall  be  10  minutes  too  soon.     How  far  have  I  to  go  ? 

(334)  A,  B,  C,  and  D  enter  into  partnership  :  A  and  B 
contribute  $1390,  B  and  C  $1590,  C  and  D  $1810,  A  and  /> 
$1610,  A  and  C  $1500  :  they  gain  §1152  :  what  is  the  share 
of  each  ? 

(335)  On  a  stream,  B  is  intermediate  to  and  equidistant 
from  A  and  C ;  a  boat  can  go  from  A  to  />'  and  back  in  5  hr. 
15  min.,  and  from  A  to  V  in  7  hr.  How  long  would  it 
take  to  from  C  to  A  ? 

(336)  I  have  a  certain  sum  of  money  wherewith  to  buy  a 
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certain  number  of  nuts,  and  I  find  that  if  I  buy  at  the  rate 
of  40  for  10  cents  I  shall  spend  5  cents  too  much  :  if  at  the 
rate  of  50  for  10  cents,  10  cents  too  little.  How  much 
money  had  I  ? 

(337)  If  A  has  §38940  to  invest,  and  can  buy  Toronto 
city  6%  bonds  at  98£,  or  Montreal  Corporation  Consolidated 
7%  stock  at  117|,  how  much  will  the  one  transaction  be 
better  than  the  other,  brokerage  being  \%  ? 

(388)  What  must  be  the  face  of  the  note  for  3  mos.  made 
on  18th  Aug.,  so  that  discounted  at  1\  per  cent,  on  the  day  of 
making  at  the  bank  the  proceeds  may  be  814315  ? 

(339)  If  in  a  meadow  of  20  acres  the  grass  grows  at  a 
uniform  rate,  and  133  oxen  consume  the  whole  of  the  grass 
on  it  in  13  days,  or  that  28  oxen  5  acres  of  it  in  16  days : 
how  many  oxen  can  eat  up  4  acres  of  tt  in  14  days  ? 

(340)  In  a  constituency,  in  which  each  elector  may  vote 
for  two  ortndidates,  half  of  the  constituency  vote  for  A,  but 
divide  Uu.i  votes  among  B,  C,  D,  E,  in  the  proportions  of 
4,  8,  2,  1 ;  of  the  remainder,  half  vote  for  B,  and  divide 
their  votes  among  C,  D,  E,  in  the  proportions  of  8,  1,  1 ; 
two-thirds  of  the  remainder  vote  for  D  and  E,  and  540  do 
not  vote  at  all ;  find  the  order  on  the  poll,  and  the  whole 
number  of  electors. 


(841)  Simplify  1*  of  2^  +  6? +2$  +    (  5*  +  |^-±  ~\ 

(842)  Simplify  t>  g^  *  *  of  jg|  g 

(848)  Wben  the  New  York  gold  market  is  at  104$,  what 
would  I  get  for  $2804.50  currency. 

i  J)  A  person  invests  $9450  in  5 .J  per  cent,  stock,  so  as 
to  receive  an  income  of  $787.50 ;  what  was  the  price  of  the 
•tock  F 

(84.'i;  Two  pipes,  A  and  B,  would  fill  a  cistern  in  25  min- 
ute* anl  M  minutes  respectively.  Both  air  opened  together, 
but  at  the  end  of  8j(  minutes  the  second  is  tinned  off.  In 
how  many  minutes  will  the  cistern  he  tilled  } 

(846)   A  limn  lor  f>  years  spends  Till  a  y<  hi   more  than  his 

If  he,  Ht  the  end  ol  that  time,  reduce  his  expeudi- 

in  4  \ -us  bo  will  have   paid  off  his  debts 

I  mil  his  laOQBBi, 

in  of  1*177  iB  to  bo  divided  among  15  men,  20 
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women,  and  80  children,  in  such  a  manner  that  a  man  and 
a  child  may  receive  together  as  much  as  two  women,  and  all 
the  women  may  together  receive  £60  ;  what  will  they  each 
respectively  receive  ? 

(348)  If  8000  metres  he  equal  to  5  miles,  and  if  a  cubic 
fathom  of  water  weigh  six  tons,  and  a  cubic  metre  of  water 
1000  kilogrammes,  find  the  ratio  of  a  kilogramme  to  a  pound 
avoirdupois. 

(349)  A  mixture  of  soda  and  potash,  dissolved  in  2540 
grains  of  water,  took  up  980  grains  of  aqueous  sulphuric 
acid,  and  the  weight  of  the  compound  solution  was  4285 
grains.  Find  how  much  potash  and  how  much  soda  the 
mixture  contained,  assuming  that  aqueous  sulphuric  acid 
unites  with  soda  in  the  proportion  of  49  grains  to  32,  and 
with  potash  in  the  proportion  of  49  to  48. 

(350)  A  room  is  21  ft.  long,  15  ft.  6  in.  wide,  10  ft.  high  ; 
it  contains  3  windows,  the  recesses  of  which  roach  to  the 
ceiliug,  and  are  4  ft.  6  in.  wide  ;  there  are  in  it  4  doors,  each 
6  ft.  6  in.  high  and  8  ft.  3  in.  wide  ;  the  fire-place  is  6  ft.  wide 
and  4  ft.  high ;  a  skirting  1  ft.  8  in.  deep  runs  round  the 
walls ;  find  the  expense  of  papering  the  room  at  5  cents.  * 
square  yard. 

4- 


ANSWERS 

Ex.  (i),    p.  5. 

(1)  Seven ;  thirteen  ;  forty-five  ;  fifty-nine  ;  three  hundred 
and  twenty-six  ;  four  thousand,  five  hundred  and  seventy- 
eight. 

(2)  Ninety;  one  hundred  and  ten;  two  hundred  and 
seven  ;  four  thousand,  three  hundred  ;  four  thousand  and 
thirty-6ix  ;  four  thousand,  three  hundred  and  six. 

(3)  Seven  hundred  and  eighty;  six  hundred  and  nine; 
five  thousand,  three  hundred  and  sixty  ;  two  thousand  and 
twenty  ;  one  thousand,  one  hundred  and  one. 

(4)  Thirty-six  thousand,  four  hundred  and  ninety-seven ; 
forty-nine  thousand,  five  hundred  and  thirty-two  ;  six 
hundred  and  fifty-four  thousand,  three  hundred  and  twenty- 
one;  seven  hundred  and  forty-three  thousand,  two  hundred 
and  sixty-nine. 

(5)  Forty-five  thousand ;  thirty-two  thousand,  six  hundred ; 
seventy-five  thousand,  two  hundred  and  thirty ;  five  hundred 
thousand. 

((J)  Eight  millions,  five  hundred  and  seventy-two  thousand, 
nine  hundred  and  fourteen  ;  three  millions,  four  hundred 
and  sixty-nine  thousand,  two  hundred  and  eighteen;  four 
millions,  six  hundred  and  twenty-nine  thousand,  eight 
1 1 undred  and  seventeen. 

(7)  Nine  millions  ;  twenty-nine  millions  ;  seven  hundred 
and  fifteen  millions. 

(H)  Nine  hundred  and  ten  millions,  three  hundred  and 
seven  thousand,  two  hundred  and  forty ;  three  hundred  and 
seven  milli'-n  .,  four  thousand  two  hundred  and  five;  three 
hundred  and  eighty  millions,  five  hundred  and  three  thousand 

and  fol 

Two  hundred  and  forty-three  billions,  seven  hundred 

and  fill y-nme    millions,   two  hundred   and    sixty-eight  thou- 

hundred  and  forty-two  ;  three  hundred  and  seven 
billions,  lour  hundred  and  five  millions,  Bii  thousand,  two 
hundred  and  seventy. 

IX  bundled    and      evellleeli    trillions,  two    hundred 

and  i  billions,  fix  bundred  and  eighty-two  millions, 

seven  hundred  ami  nineteen   thousand,  four  hundred  and 
■  bundred  and  three  trillion! .  fifty  At  billions, 
three  hundred  million! ,  *  renty  two  thoui  and  and  ten, 
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(1 
(2 

(3 

a 

(5 
(6 
(V 
(8 

(9 

(10 

(II 

(is 

(18 

in 

(15 
16 

(17 
(18 


Ex.  (ii),  p.  6. 

9;  12;  17;  19  ;  13  ;  16;  11. 

23  ;  27 ;  35 ;  38  ;  44  ;  40  ;  36  ;  34. 

07  ;  75 ;  02  ;  83  ;  74  ;  92  ;  68  ;  95. 

70  ;  22  ;  50  ;  15  ;  28  ;  01  ;  49  ;  18  ;  90  ;  73. 

107;  180;  240;  372;  608;  740;  990. 

886;  7  17:   111);  918;  750;  I 

818;  808;  206 ;  480;  512;  7H7. 

i;  9687;  12000;  8400;  6008;  85040. 
5470;  8650;  8780;  1247;  4808. 
6004;  7022;  8500;  9047;  2017;  10402. 
70307;  60060;  L4014;  70017;  L2808;  16005. 
856728;  640842;  900000;  800040. 
7000000;  4570805;  75806940. 
816000000;  5040000;  8000700;  18000020;  700000002. 
3156740181)03  ;  85600000520. 
7000000000  ;  5800000000047  ;  8000000043007. 
305005004000008  ;  5800111)5805;;. 
9000000000009  ;  90000000000900  ;  19000000019000  ; 
1000001001101. 

Ex.  (iii)  p.  9. 


(1)  Twenty-seven.       (2)     Forty-nine.       (8)     Sixty-eight. 

(4)  Seventy-three.       (5)     Ninety-two. 

(6)  One  hundred  and  forty-four. 

(7)  One  hundred  and  sixty-three. 

(8)  One  hundred  and  ninety-nine. 

(9)  Six  hundred  and  sixty-four. 

(10)  One  thousand  eight  hundred  and  seventy-two. 
2. 


(1)  XXXVII. 

(4)  LXXXVII. 

(7)  CXLV. 

(10)  MDCCLXIII. 


(2)    LIX.  (3)    LXII. 

(5)     XCV.  (6)     CXXXIX. 

(8)    CLXXIX.    (9)    DCCCXLVI. 


Ex.  (iv),  p.  10. 

(1)  11;  16;  20;  26.  (2)  9a  (3)  67. 

(4)  00.  (5)  1409.  (6)  949. 

(7)  738.  (8)  4971.  (9)  23406. 

(10)  74338.  (11)  2008.  (12)  3310. 

(13)  1671.  (14)  880.  (15)  28493. 

(16)  38033.  (17)  28206.  (18)  18526. 

(19)  20S.  (20)  1168.  (21)  9289. 

(22)  12932.  (23)  106884.  (24)  59223. 
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25)  284271. 

28)  1843088. 

31)  3782272. 

34)  50333150. 

37)  112251. 

40)  227656697. 


(1) 
(4) 

h) 

(10) 
(13) 
(16) 
(19) 
(22) 
(25) 
(28) 
(31) 
(34) 
(37) 
(40) 
(43) 


(1) 

w 

(7) 
(M) 

(11) 


(7) 
(10) 


7. 

29. 

35. 

66. 

18)8. 

6222. 

2779. 

881. 

2042. 

61195. 

18467. 

1. 

9999923999. 

610. 

619. 


(26)  1450741. , 
(29)  1979628. 
(82)  3476908. 
(35)  20826857. 
(38)  764368. 

Ex.  (v),  p.  14. 

(2)  8 

(5)  34. 

(8)  29. 

(11)  509. 

(14)  2112. 

(17)  61471. 

(20)  28828. 

(23)  46. 

(26)  6457. 

(29)  10999. 

(82)  61)023. 

(35)  999000. 

(38)  8. 

(41)  593. 


(27)  680077891. 

(80)  1184946. 

(33)  799819. 

(36)  14621293. 

(89)  1825947. 


(8)  19. 
(6)  54. 

(9)  45. 
(12)  82. 
(15)  4228. 
(18)  108. 
(21)  2761. 
(24)  82. 
(27)  5780. 
(30)  1096. 
(33)  13378402. 
(36)  99900000. 
(39)  26. 

(42)  159. 


Ei.  (▼!),  p.  18. 

45.        (2)  804.         (8)  490. 
870.        (5)  684.         (6)  861. 
9273.       (8)  11864.   (9)  50 ;  75 :  175 ;  225 
|  1016;  1270;  1397;  2540;  8890. 
:  148)2  ;  27187  ;  29604  ;  1233500 ;  17269000. 
886861;  411719;  449148;  1871450000; 
2994820000000. 


845. 


(Ii 

88404004 I ". 


Ex.  (vii),  p.  19. 

(2)  1078. 
BO0O. 
8  80086. 

ill]  7417784. 

Ex.  (viii),  p.  20. 

i2 1  L28904. 
2274048. 

•12122. 


(8)  1620. 
(6)  1 : 

(9)  93940. 
(12)  579826962. 


(:t)  409864. 
6)  266764a 
fa)  B1976C614 


i  I  I  i  1609. 
(18)  1744. 
(16)  29699006 
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(16)  609435012763918. 

(18)  703004503. 

(20)  3454309838. 

(22)  61110346107. 

(24)  24259354428. 

(26)  13575555747. 


(17)  13426705851000. 

(19)  3590386740. 

(2l)  4930038124. 

(23)  1407009621. 

(25)  248155914760. 

(27)  249493596792. 


Ex.  (ix).  p.  21. 
Kl)    6840.     (2)  1909680.    (2)  11211110438440(  >. 
Ex.  (x)  p.  21. 


(1)  225. 

(4)  3249. 

(7)  7569. 

(10)  561611. 

(18)  622521. 
(16)  15625. 

(19)  804357. 
(22)  45118016. 
(25)  961504803. 


(3)  1600. 

(6)  5184. 

(9)  12996. 

(12)  804609. 

(15)  2197. 

(18)  814432. 

(21)  16974593. 

(24)  348913664 


(1)3. 

(5)  14. 

(9)  108. 
(13)  56285. 
(17)  2104. 
(21)  68169. 
(25)  317649, 
(29)  846980 
(82)  564230(1711. 
(85)  800071. 


(2) 

(6) 

(10) 

(14) 
(18) 
1 22) 
(26) 


(1)  576. 

(5)  4761. 

(8)  10000. 

(11)  890625. 

(14)  1881. 

(17)  103828. 

(20)  1000000. 

(23)  156590819. 

Ex.  (xi),  p.  24. 

3.       (8)  12.       (4)  11. 
14.      (7)  24.       (8)  103. 
13.     (11)  528.     (12)  1032. 
241248.  (15)  458097.   (16)  7589523. 
17553.   (19)  24000729.  (20)  2019. 
5678094.  (28)  4848432.  (24)  5072. 
391525.  (27)  89876548.  (28)  80207. 
(30)  68274625.    (31)  472304974. 
(33)  8462974281.  (34)  90807. 
(36)  29970. 


(1)  3426. 


Ex.  (xii),  p.  25. 
(2)  6487. 

Ex.  (xiii),  p.  26. 


(3)  64008924. 


(1)  3826.        (2)  241987.     (3)  2162558. 
(4)  1749864.      (5)  1243904.     (6)  500603. 
(7)  79267440.     (8)  396547.     (9)  659372. 
(10)  444513674545.  (11)  6947544611.  (12)  3007490200467. 

(13)  2131962,  1421308,  1065981. 

(14)  310218774,  206812516,  155109387. 

(15)  13770459132,  9180306088,  6885229566. 

(16)  9035784,  5816115,  5169880. 
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(17)  196550840,  122719275,  109083800. 

(18)  46913400,  29320850,  26063000. 

(19)  1138764,  724668,  664279. 

(20)  4224924,  2688588,  2464539. 

(21)  962341116,  612398892,  561365651. 


Ex.   (xv),  p.  28. 

(1) 

3,9. 

(2)     2,  3,  4,  8,  9, 

(3)     3,  5,  9,  It 

(4) 

2,  3,  5,  10. 

(5)     2,  3,  4,  8,  9. 

(6)     3,  5,  9. 

(7) 

2.  1,  8. 

(8)     5. 

(9)     2,3,4. 

(10) 

2,  3,  4,  5,  8 

,9.             (11)     2,11. 
Ex.  (xvi),  p.  29. 

(1) 

2,  3,  3. 

(2)     2,  2,  2,  3.          (3) 

3,  3,  3. 

(4) 

2,  2,  2,  2,  2 

.    (r>)     2,2,3,3.         (6) 

3,  13. 

(7) 

2,  3,  7. 

(8)     3,17.                (9) 

2,  3,  3,  3; 

(10) 

3,  19. 

(11)     2,  2,  3,  3,        (12) 

5,17. 

(13) 

7,  13. 

(14)     3,3,11.          (15) 

2,  2,  5,  5. 

(If 

8,  •"-,  7. 

(17)      2,2.3,3,3.     (IS) 

2,  2,  2,  2,  7. 

(19) 

•2.  2,  3,  11. 

(20)     2,  2,  2,  S 

:,  11. 

31 

2,  2,  2,  2,  2 

,3,3.          (22)     2,2,2,2 

,  3,  3,  3. 

5,  7. 

(241     5,5,5,5 

3,  3,  3,  3,  3 

,3.               (26)     3,3,3,37. 

27) 

2,  2,  2,  2,  :: 

:;.      (28)     2,  2,  2,  2 

,  2,  5,  11. 

(29) 

2,  2,  2,  2,  2 

,  2,  2,  8,  3,  5. 
Bx.  (xvH),  i>.  29. 

(1) 

(2)     9806.                (3) 

147474. 

il. 

805892. 

i.o     -120077.              (CO 

L694482. 

8104199. 

(8)     11976096.        (8) 

32661000. 

;50. 

(11)     48482280.       (12) 
Ex.  (xviii),  p.  80. 

10138680000. 

1472. 

482786. 

11798083. 

,1,      12870218. 

(5)    8642984.             (6J 

1828. 

(7)     V 

(8     14287262.           cm 

20  1074. 

176.           (11)     878KI76.             (1-2) 

784978. 

i 

Ex.  ( 

0) 

1  1. 

17.                           878, 

36. 

rem. 

80,              no      844880, 
80.              (8)          8892, 

rom.  85. 

rem.  L84. 

(9 

mi/ 

72.             (10)       91 

rem.  71  h. 

(lh 

8569.         (12)  10000821, 

rem.  1819, 

ANSWERS.  299 

Ex.  (xx),  p.  32. 


(1) 

276, 

rem. 

18. 

(2) 

36724, 

rem. 

11. 

(3) 

2378, 

rem. 

9. 

(41 

20174, 

rem. 

18. 

(5) 

28998, 

rem. 

22. 

(6) 

21074998, 

rem. 

25. 

(71 

85629, 

rem. 

28. 

246925, 

rem. 

21. 

(9) 

7421), 

ram. 

7. 

(10) 

129295, 

rem. 

88. 

(11) 

2987685, 

rem; 

lit. 

12) 
(14) 

4286, 

rem. 

57. 

(13) 

428, 

rem. 

72. 

504, 

rem. 

L28, 

(15) 

5667, 

rem. 

207. 

Ex.  (xxi),  p.  33. 
(1)     1.  (2)     472869.  (3)     (\1l.  (4)     3012. 

Examination  Paper*,     (Page  40.) 

a-) 

(1)  Fourmillions,  two  hundred  and  thirty-seven  thousand, 
four  hundred  and  ninety  six  ;  658812. 

(2)  196181.  (3)  7829. 

(4)  4253111  ;  15362894.   (5)  935977 ;  742!). 

(II.) 

(1)  25257630  ;  four  hundred  and  two  millions,  fifty  thou- 
sand four  hundred  and  seven.  • 

(2)  16992009.  (t)  26488818;  99914800. 

(4)  338091,  rem.  53.  (5)  1175427;  130603. 

(III.) 

(1)  Ten  billions,  ten  millions,  two  hundred  and  one  thou- 
saud,  four  hundred  and  one ;  1023001  ;  10011224402  ; 
204601T2. 

(2)  1546478344;  1577918816.     (3)     2237069,  rem.  11. 

(4)  31405999.  (5)  5226,  rem.  33. 

(IV.) 

(1)     1888.  (2)     7482229,  rem.  98. 

(3)  2,  2,  2,  7  ;  2,  3,  13  ;  2,  3,  19.     (4)     12000590. 

(5)  999899. 

(V.) 

(1)     65298478,  rem.  5346.       (2)     88652792964. 
(3)     2,  2,  2,  5  ;  2,  3,  3,  5 ;  2,  3,  3,  7. 
(4(     xxiv  ;  xlvii ;  clxxviii.        (5)     12000. 
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(1)     619161890. 
8)     7283. 
(5)     7684  and  978. 


(1)  $269. 

(8)  252. 

(5)  $13300,  $11900,  §10500. 

(VIII.) 

(1)     7000 


(YI.) 

(2)  8670344882024. 

(4)  $14541. 

(VH.) 

(2)  72  days. 

(4)  296237. 


(3)     81239. 
(5)     $30. 


(2)     9999000025. 
(4)     11796  steps. 


(2)  4501bs. 

(4)  $232. 

(IX). 

(8)  $37569. 

(5)  $21000 ;  $5400. 

(X.) 


(2)  170680000742874252.  (3)  2796219. 


(4)  780543 
432. 


(5)  Rem,  12  ;  Divisor,  72 : 


(II  2. 
10)  7. 


(1.  48. 
(0)  86. 


(2)  6. 
(7)  8. 


(2)  82. 
(V   986. 


Ex.  (xxii),  p.  44. 

(3)  20. 
(8)  16. 


(4)  18. 
(9)  16. 


(5)  48. 
(10)  8. 


(1)  4.    (2) 


17000. 


(9)  97710. 


Ex.  (xxiii),  p.  45. 

(8)  8.      (4)  8. 
(8)  855.    (9)  28 

Ex.  (xxiv),  p.  46. 

(8)  78.    (4)  29.    (5)  4L 

Ex.  (xxv),  p.  47. 


(5)  8458. 
(10)  2845. 


SI 
Hi 


B876. 

H.1800. 


8)  2582. 
7)  28400. 


ft 


(6)  87. 


9665. 

16128. 


Kx.  fectf),  p,  19. 


1890. 

27324. 
'."28150. 


(8)  288. 
,T)  B570. 


(4)  6040. 
(8)  2840. 


ANSWEBS. 


801 


Examination  Papers.     (Page  49). 


(1)     8328.  (2)     35timea.  (3) 

(4)     7.  (5)     84,  86  and  182. 

(II.) 


44496  rails. 


(2)  Bags  of  1,  2,  or  3  bu.  each  ;  bins  of  800,  150,  or  200 
bu.     After  bins  insert  holding  an  exact  number  of  busheh. 

(8)  $1650.  (4)     60min.  (5)     982832. 

(in.) 

(1)  1,  2,  8,  4,  6,  6,  8,  9,  10,  12,  15,  18,  20,  24,  25,  80,  36, 
40,  45,  50,  60,  72,  75,  90,  100,  120,  150,  180,  200,  225,  800, 
360,  450,  600,  900,  1800. 

(2)  29. 

(8)  8391  and  2699  are  prime ;  14787  and  1477  are  com- 
posite. 

(4)  60  hours  ;  A,  800  mi.  ;  B,  240  mi.  ;  C,  180  mi. 


(5).  40  grains. 


(2) 
(5) 


(2) 
(5) 


208, 

24  firkins. 


60.         (3) 
3366000. 


(8) 


(IV.) 
9 i|  mi. 


(V.) 
8  and  6.        (4) 


(4)    70560. 


44  times  ;  9284  trees. 


(1) 
(6) 


3 

7 


(2) 
(7) 


Ex.  (xxvii),  p.  54. 
(8)     i 


3T 

1  3  ta\     2 » 

TT  1°)    TTT 


T 
14 
2  3 


33T      220      210 

3  3T'  TB5'    3  85 


(4)     i  (5) 

(9)  m      (10) 
Ex.  (xxviii),  p.  55. 

(i)  H.  K     (2)   **,  If,  H      (3) 

(4)    *S*,m.^r,^r         (5)    W 
(6)     «*,«,**,«  (7) 

Ex.  (xxix),  p.  56. 
The  fractions  are  arranged  in  descending  order. 
(1)     *,*.*  (2)     |,  h  if  (3)     H.  tVH 


_3  2  4  2  0  0 

TTTTo">  TTTffO' 


ST*  TBI 
6  30  364  455 
TTT>  TTT'  TTT 
84    .  33 

1TT8~8>  T080 


(4)   TIT'  Tff>  Tff 


(5) 


T3»  TT 


>  H 


(6) 


TT>  TT>  TT 
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(1)      « 

(6)     U 


Ex.  (xxx),  p.  56. 
(2)     U        (»)     *t  (4) 

.7,     1018  /o\     3043  ,-q\     2231 


5  8 


(5) 


i 


(1) 

(6)  ?V\ 


(rj\        2  18 


Ex.  (xxxi),  p.  57. 

(3)  T^  (4)  T4A        (5) 

(8)  xh  (9) 


1  2* 

1  -,  s 


1 

75  IT 


l  (i  l  .; 


Ex.  (xxxii),  p.  59. 


(1) 

(6) 

s 
TT 

(2)     \U        (3)     I           (4) 
(7)  tttt        (8)  t¥t        (9) 
Ex.  (xxxiii),  p.  CO. 

98 

ftO 
2  ¥7 

(5)     W 

(1) 
(6) 

4 

(2)     $            (3)     fV         (4) 
(7).    n          (8)     f           (9) 

Ex.  (xxxiv),  p.  61. 

12 

TT9" 

u 

(5)    ft 

(1) 

C7 

(2)  ";r      (3)  (^,v 

(6)  3 ,'„,;„           (7)  31^ 
Ex.  (xxxv),  p.  62. 

(4 

(s; 

,        173019 
'            1  000 

1     928»« 

(1) 
(9) 

4»* 

(8)     1|            (8)     l|f|| 

(6)     178»       (7)     .V 
(10)     2/5      (11)     km, 

Ex.  (xxxvi),  p.  63. 

(4) 

(8) 

(12) 

65» 

1  1  :i 
1  H 

W 

>', 

(2)     744         (3)     7i 
(6)    4           (7)    2| 

Ex.  (xxxvii),  p.  64. 

(4) 

(8) 

20. 

(1) 

«J 

(»)     A 
(8)     1                (7) 

i  ixvitt),  p 

(4) 
(8) 

GO. 

I) 

(7) 

(4) 
(8) 

I  1  I 

I I  . 

ANSWERS. 
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Ex.  (xxxix),  p.  68. 

(1) 

ft           (2) 

A        (3>   Vo 

(4)     1 

(5) 

W           (6) 

I               (7)     ffi 

(8)  *>> 

(9) 

1  iVs      f10) 

Ex.  (xl),p.  68. 

(12)    i 

(1) 

143 

(2)    i*»it 

(3)    i,6| 

(4) 

ill    a 

TT»    TT  >  °* 

(5)    4| 

(6)     U\k,  20. 

(7) 

j  B  4  ■  i 

3. 

(9)     7| 

(10) 

3. 

(HI     10|*f- 

(12)     H,  U 

(13) 

3       7 

1 1  B  i 

<14)     f^.lf 

(lfi)     1,  | 

(16) 

5,  18. 

(IT)     06. 

(!8)     UAfc 

(19) 

7  5 

7T 

(20)     1. 

(21)     | 

(22) 

22C 

(23)     2. 

Examination  Papers.     (Pi 

ige  71.) 

(I-) 

(2) 

•494-     (8) 

6AV     (4)     $13860. 
(II.) 

(5)     SfJandfJ. 

(2) 

23      29       7 
T?'  TTTT'  Tfr>  : 

iV      <3)      tWo- 

(5)      Ship,    §24000  ; 

Cargo, 

$30000. 

(III). 

(2) 

118}.     (4) 

tWt-    («    A'20; 

;  B,  48  ;  C,  84. 

(IV.) 

(2)     rrV-     (8)    34/V-     (4;    Horse,  $120  ;  Carriage,  $105 ; 
Harness,  825.     (5)     A,  $4334;  B,  $1474  ;  C,  $3080. 

(YO 

(2)     M.     (3)     $2015  ;  465  sheep  ;  390  calves  ;  806  pigs. 
(4)     $180.     (5)     18  ft. 

(VI.) 

(2)     &i  A.  tV     (3)     I-     (4)     840.     (5)     A  ft. 

(VII.) 

(2)     $1333i;    &.  (3)     1000000. 

(4)     30  rain  ;  A,  6  times  ;  B,  5  times  ;  C,  4  times.     (5) 

A     J>    •    ~li        5     •    rt        10     .    t\      1  .-, 
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(2)    1;&. 

8600  rods  ;  3000  rods. 


(3) 
(5) 


(VIII.) 

36. 

252. 


(4)    30    min. ;  4500  rods  ; 


(1)     i 


(5) 

(9) 

(18) 

(17) 

(1) 


I) 

4) 

(7) 

(9) 
11 

,17) 


Ex.  (xli),  p.  76. 
(2)     i  (3)     i  (4) 


TT^mr      (6)     *aSora       (7)     V 
looooi    (ii)     .9 


186001     (10) 
2500 

•4579.      (14) 


1  000 


(8)     2.o±i_Z 

V    '  200 

(12)     -87. 


003.        (15)     172-95.    (16)     -0000059. 
025679. (18)     8-25798.  (19)     '0019. 

Ex.  (xlii),  p.  78. 
7.  (2)     -2464.  (8)     -0012. 


(4)     758-279882.     (5)     885-260863. 
(7)     6964*72672.     (8)     970-17047. 


(6)     8741-2062. 


Ex.  (xliii),   p.  79. 


(1)     61-211. 

(5)     '0607. 
(8)     -004385. 


(2)     1-543.  (8)     48-2293.         (4) 

(6)     579-1274.    (7)     -0000014. 
(9)     9-9998.      (10)     -00101. 

Ex.  (xliv),  p.  81. 


•001 


85-25.  (2)     18-9326.  (3)     -100345. 

•00041588.         (5)     12-08980482.         (6)     -9. 
14977-92625425.  (8)     -0000465181. 

•057746898828045.  (10)     203-175662750726562. 

•00984126.  (12)     1-01.  (13)     -00031804. 

•15205806.  (15)     -1009981674.     (16)     20-570824. 

1500625. 

Ex.    (xlv),  p,  85. 


(1)  12. 

[4]  12700. 

(7)  480. 

'10)  0H476. 


14400. 
48-078. 
(H)     147. 

(10)  98-476.  (Ill      0005889. 
(18)     -0000771089.(14)     2998401  it  mi 

10    (17)    B 
[191     LS90 

(11)  70.871. 


('20)    8-59 
(5 


1)     'J: 

i'iW448... 


28)    006741000. 

Ex.  (xlvi),  p.  87. 

I)    1-11989687*. 
6)    '00198. 


(8)  -0018. 
(6)  10000. 

(9)  -0000002004. 
(IS)  876540000. 
(15)  -20102. 

(18)  -00000029. 

(81)  457-61. 


(8)     8-460b. 
(0)      0001786. 


ANSWERS. 
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Ex.  (xlvii),  p.  87. 

(1)  26-654875.  (2)  -0010902475. 

(4)  -00001614.  (5)  175.03099875. 

(7)  154468-75.  (8)  25000000. 

(10)  -0000005005005. 

Ex.  (xlviii),  p.  88. 

(1)     18478-260.  (2)     -249. 

(4)  8658146-964.       (5)     -095. 

Ex.  (xlix),p.92. 

(1)     -85.  (2)     -44.  (3)     -857142. 

(5)  -001.  (6)     -02439.       (7)     -523809. 
(9)     -01286.     (10)     2.345. 


(1) 


(8)  14498-8. 
(6)     -0000926. 

(9)  -00001. 


(8)     -092. 

(6)     82714-285. 


(4)     -01. 
(8)     -216. 


(1)  -09484. 

(4)  235-104. 

(7)  -0374. 

(10)  -928. 


(1)     I 
(5)    tt8TI 


Ex.  (1),  p.  95. 

(2)     -002521. 
(5)     26-88702. 
(8)     426-104. 


Ex.  (li),  p.  96. 


(2)    A 
(6) 


447 
TTTT 


(8)      T*T 

(7)    tt!tt 


(8)  165-6995. 
(6)     1-611. 

(9)  170-3367. 


(4)     tWt 


T1TTT 


(8) 


7^TT 


(2) 


(Ex.  (lii),  p.  97. 

m    (3) 


All 


(±\  2  1' 


(5)     5377U      (6)    lUU        (7)     2^ 


^STJtf 


(8)     1-7780052. 

(6)       3960 


Ex.  (liii),  p.  99. 
(1)     15-8430.  (2)    20-51662025. 

(4)     -02067249         (5)     20f£f 

(7)      WS  (8)      1T9T 

Examination  Papers.    (Page  99.) 

(8)     1st.       (4)  268  times  ;  £.       (5)  -0000012  and  -0000013. 
(II.) 
(1)  &>  tUtp  IRS,  *Vff         (2)  $14.90.         (8)  3-715. 
(4)  V  (5)  -7142. 
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(2)    $816? 


(III.) 

(8)  18 ;  $3000. 
(IV.) 


(4)  $282|.      (5) 


13200 


(2)  $21.60.  (3)  425.  (4)  4000004-00000010000090007  ; 
Seventy-four  millions,  three  hundred  and  six,  and  sixty 
millions  and  seven  trillionths.  (5)  82J  yd. 


(2) 
(5) 


3937  1 


(8)    $34* 


(V.) 
(3)    10-5  miles.  (4)    13  ff 

^,$192.28*;  B,  $145.53£;  C,  $110.94£. 

(VI.) 
(4)     3-141592.  (5)     -00097061. 

Ex.   (lv),  p.  105. 


(1) 
(5) 

(9) 
(18) 

(17) 


81 


(i) 

(6) 
(9) 


(1) 
(6) 

::■! 

n) 


14. 

297. 
440. 
23456. 
5678. 


41. 
.25- 
210  75. 


4-4721. 
•4110. 

40805. 


i 

■T'.Hir,. 

87049. 


16. 

85. 
85. 


(2) 

(6) 

(10) 

(14) 

(18) 


(2) 
(6) 
(10) 


(2) 

(6) 

(10) 


(2) 

(6) 

(1M 

(M) 


g 

(10 


23. 

845. 

885. 

72500. 

437962. 


(3) 

(7) 

(ID 

(15) 


32. 
327. 
6031. 
2031. 


(4) 

(8) 

(12) 

(16) 


75. 

867. 

4698. 

739000. 


Ex.  (lvi),  p.  106. 


16-79. 
•027. 
187  65. 


(8) 
(7) 


•95. 
181-31 


(4) 
(8) 


Ex.  (lvii),  p.  107. 


5-4772. 
1264. 
•9999. 


(8) 

(7) 

(11) 


•9486. 
•0252. 
•5025. 


(4) 

(q; 

(12 


1 


•51. 
1-001. 


•8478. 
•0847. 
6-4838. 


Ex.  (Iviii) ,  p.  108. 

(8)     tf 


u 

ft} 


(7) 

(11) 
(16) 


Kx.  (lix),  p.  110 

(8) 

(?) 
(11) 


64. 
99. 


'2-5298. 


48. 

89. 


(4) 
(8) 

(12) 
(16) 


(12) 


it* 


8-082'2. 


79. 
7:s. 
08. 


ANSWERS. 


Ex.  0*),  p.   112. 
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(1)  245.  (2)  531.  (3)  307.  (4)  670. 

(5)  128.  (6)  179.  (7)  463.  (8)  103. 

(9)  256.  (10)  679.  (11)  4  58.  (12)  507. 

(13)  686.  (14)  708.  (15)  888.  (16)  512. 

(17)  4968.  (18)  8765. 

Ex.  (lxi)t  p.  113. 

(1)  .78.  (2)  -864.  (3)  8002.  (4)  H 

(5)  £  (6)  1£  (7)  1%             (8)  1-709. 

(9)  8-320.  (10)  -495.  (11)  2-516.  (12)  -822. 

(18)  -908.  (14)  -698.  (15)  1966.  (16)  1-473. 

Ex.  (lxii),  p.  113. 

(1)     27.  (2)     45.  (8)     6-3.  (4)     18. 

(5)     54.  (6)     81. 

Ex.  (lxiii),  p.  117. 

(1)  13  ;  80  ;  86  ;  47.  (2)  108  ;  270  ;  615  ;  845. 

(3)  3456  ;  4800  ;  2762  ;  16585.     (4)  72  ;  58  ;  94  ;  105  ;  163. 
(5)  960 ;  1228  ;  4253  ;  14087.     (6)  41880  ;  103870  ;  805973. 

Ex.  (lxiv),  p.  118. 

(1)  \\\d.  (2)  48H  (3)  49i<*. 

(4)  7«.  5£d.  (6)  9s.  Hid.  (6)  15s.  6|rf. 

(7)  £4.  8s.  8f*.       (8)  £891.  19s.  \\d.  (9)  £564.  19s.  Id. 

Ex.  (lxv),  p.  120. 

(1)  £21.  15s.  Id.       (2)  £31.  8s.  Od.       (8)  £82.  15s.  2d. 

(4)  £31.  12s.  9d.       (5)  £23.  13s.  8}d.  (6)  £33.  18s.  4$d. 

(7)  £32.  9s.  Sid.       (8)  £32.  6s.  5d.       (9)  £169.  5s.  Id. 
(10)  £181. 18s.  6d.    (11)  £240.  19s.  Id.  (12)  £168.  lis. 
(13)  £200.  17s.  ll£d.  (14)  £220.  6s.  9|d. 

(15)  £3602. 17«.  6d. 


Ex.  (lxvi), 

p.  122. 

(1) 

£36.  8s.  5d. 

(2) 

£28.  Os.  lOd. 

(8) 

£8.  18s.  lid. 

(4) 

£238.  17s.  lOJd. 

(5) 

14s.  l^d. 

(6) 

£1.  16s.  lid. 

(7) 

lid. 

(8) 

£1519.  12s.  tyd. 

(9) 

£36108.  17«.  Gid. 

(10) 

£1219.  19s.  lOfcd. 

ANSWERS. 
Ex.  (lxvii).p.  123. 

(1)  £1.  9s.  (2)  5s.  lOd.  (3)  3s.  9d. 

(4)  £3.  6s.  6d.  (5)  18s.  8d.  (6)  £1.  2s  Id. 

(7)  £22.  14s.  8d.  (8)  £14.  lis.  (9)  £12.  5s. 

(10)  £5.  18s.  l\d.  (11)  £21.  12s.  (12)  £15.  15s. 

(13)  £111.  6?.  8d.  (14)  £5.  18s.  \\d.  (15)  £122.  9s.  Ad. 

(16)  £104.  12s.  (17)  £5.  12s.  6d.  (18)  £8.  0s.  lO^d. 

(19)  £3.  14s.  8d.  (20)  £48.  (21)  £36.  6s. 
(22)  £39  7s.  Gd. 

Ex.  (lxviii),  p.  125. 

(1)  £6.  10s.  6d.  (2)  £24.  9*.  l$d. 

(3)  £3.  12s.  5$d.  (4)  £5. 18s.  4d. 

(5)  £29.  13s.  4d.  (6)  £34.  Is.  l\d. 

(7)  £167.  19s.  Id.  (8)  £15212.  12s.  6d. 

(9)  £6189.  5s.  l^d.  (10)  £6022.  Os.  l\d. 
(11)  £8615.  8s.  9d. 

Ex    (Ixix),  p.  127. 

I.     (1)  7«.  10id.         (2)  £5.  12s.  6d.  (3)  18s.  7$d. 

(4)  £3.  19s.  4rf.    (5)  12s.  8£d.  (6)  £1.  17s.  7*<*. 

II.     (1)  £1.  16s.  6Jd.  (2)  4s.  8d.  (3)  5s.  6d. 

(4)  2s.  4d.  (5)  la.  6$d.  (6)  19s.  lOrf. 

III.     (1)  £1.  8s.  2d.  (2)  8s.  4*d.  (8)  £1.  4s.  10|rf. 

(4)  £4.  4«.  8*d.  (5)  6s.  A\d.  (6)  £1.  8s.  9ild. 

Ex.  (lxx),  p.  127. 

(1)  100.  (2)  22.  (8)  42.  (4)  79. 

(5)  281.  (Q)  10. 

Ex.  (Ixxi),  p.  128. 

(1)  8i.  6Jd.  (2)  4s.  6Jd.  (8)  6.s.  6^. 

(4j  Is.  (5)  1«.  DM.  (6)   024.  16s.  8d. 

miih.Cd.  (H)  14s.  8d.  (0)  £18.  9a.  Gd. 

(10)  £48.  li.4?rf.  (11)  £77.  5«.  (12)  £1.  15s.  OJd. 
(18)  £8.  8s.  8K   (14)  88.  12«.  Id. 

Ex.  (lxxii),  P-  129. 

(J)  £1412.  11*.  84.  (2)  48888.  0*.  6d. 

19.  Is.  in./.  ( i)   881282.  St.  6d. 

td,  (fl)  £27877.  l»s.  Hd. 
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Ex.  (lxxiii),  p.  130. 

(1)  22645  see  ;  61243  sec. 

(2)  107020800  sec.  ;  544324  niin. 

(3)  38  da.  17  br.  27  ruin. ;  6  hr.  82  min.  66  sec. 

(4)  8  da.  14  br.  18  min.  12  sec. ; 

0  wk.  2  da.  0  br.  24  min.  56  sec. 

(5)  118;  151;  28G ;  120;  151. 

(6)  76  hr.  34  miu  86  sec.    (7)  136  da.  1  hr.  42  min. 

(8)  26  wk.  2  da.  2  hr.      (9)  22  yr.  293  da.  1  hr. 

(10)  77  hr.  3  min.  41  sec. 

(11)  250  da.  23  hr.  1  min.  18  sec. 

(12)  2  hr.  54  miu.  48  sec.    (13)  83  da.  17  hr.  47  min. 
(14)  6  da.  22  hr.  (15)  298  da.  21  hr. 

(16)  1  yr.  331  da.  21  hr. 

(17)  5  da.  9  hr.  36  min.  46  sec. 

(18)  463  hr.  85  min.  5  sec. ;  740  hr.  46  min.  57  sec. 

(19)  2  da.  6  hr.  14  min.  ;  12  min.  17  sec. 

Ex.  (Ixxiv),  p.  132. 

(1)  132  in.  ;  23166  ft.       (2)  446418  in. ;  6499  in. 

(3)  13513  po.  3£  yd. ;  306  fur.  0  po.  4  yd.  2  ft.  6  in. 

(4)  137  mi.  36  po.  3  yd.  1  ft.  ; 

1309  mi.  4  fur.  32  po.  4  yd.  2  ft.  8  in. 

(5)  107  yd.  1  ft.  8  in.       (6)  154  mi.  2  fur.  20  po. 

(7)  28  fur.  21  po.  4}  yd.     (8)  75  yd.  8  in. 

(9)  50  mi.  2  fur.  35  po.     (10)  85  p.  8  yd. 

(11)  87  yd.  3  in.  ;  932  mi.  1  fur.  31  po. 

(12)  1858  po.  8  yd.  ;  1783  mi.  3  fur.  5  po.  1  yd. 

(13)  6  yd.  1  ft.  2  in. ;  5  fur.  625T  po. 

(14)  2  yd  1  ft.  5±  in. ;  1  fur.  29*f  po. 

Ex.  (lxxv),  p.  134. 

(1)  36751875  sq.  in.       (2)  44425044  sq.  in. 

(3)  1210000  sq.  yd.  ;  94608  sq.  in. 

(4)  4  sq.  yd.  55  sq.  in.  ;  3  ac.  28  po.  9  sq.  yd. 

(5)  1148  po.  2  sq.  yd. ;  14  po.  10  sq.  yd.  7  sq,  ft.  110  sq.  in. 

(6)  284  ac.  2  ro.  25  p. 

(7)  163  sq.  yd.  7  sq.  ft.  91  sq.  in. 

(8)  112  ac.  3  ro.  33  po.  15£  sq.  yd. 

(9)  27  ac.  2  ro.  36  po. 

(10)  5  sq.  yd.  8  sq.  ft.  129  sq.  in. 

(11)  1  ac.  2  ro.  16  po.      (12)  8  ac.  1  ro.  80  po: 

(13)  6  sq.  yd.  7  sq.  ft.  22  sq.  in. 

(14)  66  ac.  3  ro.  36  po. 
15)  88  ac.  2  ro. ;  931  ac.  8  ro.  9  po. 
,16)  1  ro.  18  po. ;  1  ro.  27  po. 
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Ex.  (lxxvi),  p.  135. 

(1)  202  cub.  ft. ;  1175183  cub.  in. ;  654558  cub  in. 

(2)  43  cub.  ft.  21  cub  in. ;  9  cub.  yd.  11  cub.  ft.  872  oub.  in. 
(8)  244944  cub.  in. ;  149904  cub.  in. 

(4)  270  cub.  yd.  26  cub.  ft.  1143  cub.  in. 

(5)  195  cub.  yd.  8  cub.  ft.  298  cub.  in. 

(6)  3558  cub.  yd.  10  cub.  ft.  284  cub.  in. 

(7)  8  cub.  yd.  20  cub  ft.  1545  cub.  in. 

(8)  8  cub.  yd.  1634  cub  in. 

(9)  27  cub.  yd.  7  cub.  ft.  1472  cub.  in. 

(10)  707  cub.  yd.  1828  cub.  in. ; 

2812  cub.  yd.  17  cub.  ft.  518  cub.  in. 

(11)  6  cub.  yd.  14  cub.  ft.  1029  cub.  in. ;  8  cub.  yd.  24  oub.  in. 

Ex.  (lxxTii),  p.  136. 

(1)  59  pts.  ;  109792  pts. 

(2)  8  qr.  2  bus.  1  gall.  2  pt. ;  47  qr.  4  bus.  3  pk.  1  gall. 

(3)  41  gall.  1  pt.       (4)  20  bus.  1  pk.  1  gall. 

(5)  197  qr.  8  bus.  "    (6)  2  qt.  1  pt. 

(7)  3  pk.  1  gall.       (8)  6  qr.  7  bus.  3  pk. 
(9)  842  qr.  4  bus.  2pk.  ;  1115  qr.  4  bus.  1  pk. 

(10)  8  qt.  1  pt.  ;  8  qr.  8  pk. 

Ex.  (lxxviii),  p.  137. 

(1)  1.2960  gr.    (2)  1680  dwt.  ;  8420  dwt. ;  6185  dwt. 

(8)  22258  gr.  ;  42668  gr. 

(4)  6  oz.  11  dwt.  1  gr. ;  7  lb.  4  oz.  18  dwt. 

5)  12  lb.  6  oz.  19  dwt.  18  gr.  ;  18  lb.  6  oz.  6  dwt. 

(6)  74  lb.  7  oz.  (7)  80  oz.  4  dwt.  9  gr. 
(8)  87  lb.  7  oz.  12  dwt.  18  gr.  (9)  8  oz.  4  dwt.  21  gr. 

7  lb.  9  oz.  18  dwt.       (11)  9  oz.  12  dwt.  28  gr. 

(12)  89  lb.  6  oz.  8  dwt.  ;  141  lb.  7  oz.  19  dwt. 

1 1 H)  401  oz.  ^  dwt.  11  gr.  ;  148  lb.  9  oz.  5  dwt.  21  gr. 
(14)  2  lb.  12  dwt. ;  6  oz.  6  dwt.  11§  gr. 
(16)  5  dwt.  8  gr.  ;  2  oz.  19  dwt  20  gr. 

Ex.  (lxxix).p.  138. 


(\)   17000  oz. ;  4852  dr.  ;  10000  lbs. 
(2)  20K2U0  OZ.  ;  30050  lbs. 

7HJ16  dr.  ;  7507  lbs. 

I  cwt.  8  qrs.  M  lbs.  11  oz ;  1  ton  17  cwt.  1  qr.  24  lbs. 


«: 


ANSWERS.  811 

(5)  4  cwt.  2  qrs.  14  lbs.  8  oz. ;  9  cwt.  2  qrs.  15  lbs.  15  oz. 
14  drs. 

(6)  53  lb.  12  oz.  1  dr.     (7)  45  qr.  19  lbs.  15  oz. 
(8)  88  cwt.  2  qr.  14  lbs.    (9)  2  lb.  1  oz.  9  dr. 

(10)  2  qr.  22  lb.  8  oz.     (1 1)  1  cwt.  1  qr.  11  lbs. 

(12)  7t.  19  cwt.  3  qr.      (13)  3  lbs. 

(14)  34t.  18  cwt.  1  qr.  13  lbs. 

(15)  120  cwt.  67  lbs.  2  oz.  ;  187  cwt.  65  lbs. 

(16)  156  cwt.  1  qr.  15  lbs.  ;  390  oz.  13  dr. 

(17)  1  cwt,  21  lbs.  8  oz. ;  16  cwt.  1  qr.  18  lbs.  2  oz. 

(18)  1  qr.  14  f  f  oz. ;  2t.  3  cwt.  3  qr.  6T\  lbs. 

Ex.  (lxxx),  p.  139. 

(1)  13  cwt.  1  qr.  ^  lb.     (2)  13  lb.  14  oz.  12  dr. 

(3)  80  mi.  1  fur.  22  po.     (4)  679  yd.  1  ft.  6  in. 
(5)  166  ac.  3  ro.  32  po.     (6)  757  ac.  2  ro.  12  po. 

(7)  78  sq.  yd.  7  sq.  ft.  6  sq.  in. 

Ex.  (lxxxi),  p.  139. 

(1)  2  cwt.  4  lb.  (2)  10  oz.  5  dr 

(8)  1  mi.  5  fur.  8  po.       (4)  3  yd.  6  in. 

(5)  5  ac.  3  ro.  4  po.       (6)  1  ac.  3  ro.  8  po. 

(7)  5  sq.  yd.  7  sq.  ft.  87  sq.  in. 

Ex.  (lxxxii).  p.  140. 

(1)  13s.  4d. ;  JEl.  Us.  3d. ;  £2.  10s.  9d. 

(2)  6  fur.  16  po. ;  30  po. ;  3  qr.  8£  lb. 

(8)  £152.  lis.  Ofd. ;  £1.  13s.  9d.  ;  2  mi.  2  fur. 

(4)  £514.  16s.  ;  15s.  9d.  (5)  £1.  2s.  10|d. 

(6)  13s.  6d.  (7)  9  ac.  2  ro.  13$  po. 
(8)  16  da.  3  hr.  35  min.    (9)  2  fur  37  yd.  l£  in. 

(10)  4  cwt.  2  qrs.  11  lbs.  10£  oz. 


(1)  *V  (2)  W      (3)  4i     (4)  W* 

(5)  Jtfft  (6)  t        00  I      (8)   ,WA 

(9)  f\  (10)  *      (11)  -ff-   (12)  m 
Ex.  (lxxxiv),  p.  144. 

(1)  12s.  6d.  (2)  £15.  5s.  M. 

(8)  2-3436<2.  (4)  3  qr.  18  lb.  12  oz. 

(5)  12  dr.  (6)  £16.  0s.  U. 

(7)  Is.  5d.  (8)  £2.  16s.  9-375d. 

(9^  4s.  2d.  (10)  £2.  10s.  7'6rf. 
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(11)  22  1b.6|oz.  (12; 

(13)  4  tons  16  cwt.  17.4  lb.  (14) 

(15)  £2.  5s.  98d.  (16) 

(17)  £1.  Us.  8d. 


£7.  16s.  2±d. 
£26.  17s.  10%$d. 
16s.  Id. 


(1)     -8285 

(4)  -43. 

(7)  2-64. 

(10)  l-43i8. 

(18)  2-446916. 


Ex.  (lxxxv),  p.  145. 

(2)  -002083. 

(5)  14-49. 

(8)  1-382890625. 

(11)  '3. 

(14)  -5581 


(8)  -1875. 

(6)  24. 

(0)  -0027. 

(12)  -00091876. 

(15)  -1406 


Examination  Papers.     (Page  146.) 
I. 
(1)  8666Y         (2)  8413  d.  9  hr.         (8)  8  d.  2  lira.  20  min. 


2)  8413  d.  9  hr. 
191. 

II. 


ffl 


(2)  18* IH.  (8)  49  min.  past  1  P.M. ;  149}  mi. 

(4)  19  mi.  14641  i  yds.  (6)  28160. 

III. 

(2)  8600 ;  £7.  10s.  (8)  A  8  a.  1  r.  20  p.  21  yd.  77*  in.; 
£  6  a.  8  r.  1  p.  11  yd.  7  ft.  118?  in. ;  C  7  a.  2r.  16  p.  17  yd. 
1  ft.  20tin.  (4)  29  yds.  (5)  16 1.  4  cwt.;  10  cwt.  8  qrs. 6 lbs. 

IV. 

(1)  •11.87).  (2)  259  bus.  2  pk.  1  gal.  11JI  pt. 

(8)  41  bus.  8  pks.  21  qts.     (4)  47  bags.     (5)  $96.98  .... 


1 1 )  Loses  $2.     (2)  1811 2  cents.     (8)  20  grs.  is  largest  weight 
(4)  12  t.  7  cwt.  8  qrs.  16"  67  lbs.         (5)  250  lbs. 

Ex.  (lxxxvi),  p.  150. 


(1)  £8061.  7s.  8}rf. 

(8)  £6168.  2s.  H\d. 
(6;  jL'H8720.    19s.   [>\d. 
(7)  ,0169567.  17*.  U\d. 

(9)  £889.  10*.  l\d. 


(2) 

(4) 

(8) 
(10) 


£6022.  0>.  7*d. 
£68761.  15«.  lOd. 
£61886;  16s.  Id. 
£1164.  9s.  9d. 

ill 457.  0«.  Oj-gd. 
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Ex.  (lxxzvii),  p.  151. 


(1) 

£231.  0s. 

o17ra. 

(2) 

£50.  14s.  4\%%d. 

(8) 

£26.  18s. 

6d. 

(4) 

£496.  2s.  7^V- 

(6) 

£805.  9s. 

ljd. 

(6) 

£3127. 

0s.  7*<J. 

(7) 

£63.  6s.  1 

>$d. 

(8) 

£1066. 

Is    6ii.     * 

(9) 

£311.  16s 

•  If  Id- 

(10) 

£839.  J 

5s.  3jV- 

Ex. 

(lxxxviii),  p 

.  153. 

(1) 

$1690. 

(2) 

$10.  93*, 

< 

;3)     8164.74. 

(4) 

$74.14*. 

(5) 

$103.70. 

Ex 

.  (lxxxix),  p. 

156. 

(1) 

6. 

(2) 

1*. 

(3) 

$47775. 

(4) 

25. 

(6) 

1502^. 

(6) 

203  mi. 

(7) 

$3240. 

(8) 

14tV 

(9) 

£81.  10s. 

(10) 

54  days. 

(ID 

20  cents. 

(12) 

$408*. 

(18) 

89.15. 

(14) 

$14-40 
Ex.  (xc),  p. 

(15) 
157. 

£18.  15s.  7*H 

(1) 

$7883.33$ 

■      (2) 

$50400. 

(8) 

18TV 

(4) 

reV 

(5) 

27  min. 

(6) 

$1182.  12*. 

(7) 

286^. 

(8) 

$400. 

(9) 

£1.  17s.  4.128J. 

(10) 

The  first. 

(11) 

22*  cwt. 

Ex.  (xci)  p. 

158. 

m 

480. 

(2)  $1152. 

(8) 

11268. 

(4) 
(7) 

4000. 

(5)  $10.52. 

(6)  $54.61*. 

$360. 

(8) 

16. 

(9) 

20. 

(10)  $78.60. 

(11) 

27  laborers 

i.       (12) 

75  burners. 

(13) 

6  weeks. 

(14)  $396. 

(15) 

7  weeks. 

(16) 

4  days. 

(17) 

155 1  qr. 

(18)  5*  weeks. 

(19) 

84  acres. 

(20) 

10  days. 

(21) 

2  days. 

(22) 

660. 

(23) 

£120. 

Ex.  (xcii)  p. 

161. 

ft 

(4) 

3fhr. 

(2) 

18^r  br. 

(8) 

2f  $  days, 

2|  min. 

(5) 

10  days. 

(6) 

4hr. 

(7) 

18  days. 

(8)  |*. 
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Ex.  (xciii)  p.  163. 

(1)  21TV  min.  past  4.  (2)  82T8T  min.  past  6. 

(8)  49tV  min.  past  9. 

(4)  5-j\  min.  and  38  -^r  min.  past  4. 

(5)  '21-jSj-  min.  and  54y^-  min.  past  7. 

(6)  IOJt  min-  and  ^T2!  mm-  Past  1J« 

(7)  88T2T  min.  past  1.  (8)  64TeT  miu.  past  4. 

(9)  10J^  min.  past  8. 

Examination  Papers.     (Page  164.) 

(1)  1800  lbs.       (2)  $18860.       (3)  $26.40.       (4)  $1042.40. 
(5)  £615. 

(II.) 

(1)  I0.029-&V      (2)  6269. 83$.      (8)  $2408.40.      (4)  800. 
(5)  824dayB. 

(m.) 

(1)  18dajs.  (2)  1200  men.  (3)  85  days.  (4)  88$  days; 
J.  (6)  60  min. 

(IV.) 

(1)  24  days.  (2)  860  days.  (3)  60  mi.  from  A's  starting 
point ;  6  bis.  and  15  hrs.  from  starting.  (4)  At  10  hrs.  15 
min.  a.  m.  on  Saturday,  the  watch  is  5  min.  86^  sec.  too 
slow.     (5)  10^  min.  too  slow,  and  lO^V  min.  too  fast. 

(V.) 
(1)  62  days.     (2)  10  hrs.     (8)  A  in  9fr  hrs. ;  B  in  6$  hrs. 
(4)  8  hr.  541  min.  p.  m.      (5)  &  more. 

Ex.  (xciv),  p.  169. 

$825.    (2)  $1160.   (8)  $1215.    (4)  $4589. 
$96.70.   (6)  »166.    (7)  $104.02J.  (8)Jf4.9*.2»H(Z. 

Ex.  (xcv).  p.  171. 

(1)  4)  percent.  (2)  M  years.  (3)  $1250. 

(4    $|  SO  years.  (0)  6|  per  cent. 

(7)  12J  yean.  (H)  5  per  cent.  (9)  97  days. 

(11)  9fl  per  cent,       (12)  Oained  $50. 
(18)  6p«r  cent.  (14)  $600;  18^  yrs.  (16)  October  6. 
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(1)    $870.18. 


Ex.  (xovi),  p.  173. 
(2)     $902.75. 


(3)     $82.56. 


Ex.  (xovii),  p.  176. 
(1)  $59,109.       (2)  175.28.       (3)  $248.77.        (4)  $297.89. 


(1)    $125  509. 
(4)     $5-508. 
(7)     92  oenta. 


(1)  $4600. 

(4)  $1050. 

(7)  $456.80. 
(10)  £7.  19s.  3d. 
(13)  5  per  cent. 
(15)  $45f,  $18,V 
(17)  $16HI- 


(1)  $0-285. 
(5)  $18.86.. 


Ex.  (xcviii),  p.  177. 

(2)     $288.81.  (8)    $153.25. 

(5)     £4.  3s.  2TV,rf.    (6)     $292-928. 
(8)     $15400.  (9)     $24000. 

Ex.  (xcxix),  p.  181. 

(2)  $70.  (8)  $562.50. 

(5)  £537.  10*.      (6)  $36. 

(8)  $137.50.         (9)  £152.  Is.  M. 

(11)  $6000.         (12)  $16-186... 

(14)  $1105  ;  Bill  (is  due)  May  4. 

(16)  80  to  88 ;  $32. 

(18)  $520 ;  6%. 

Ex.  (o). 

(2)     $716.76.       (8)     $314.       (4)     $511. 


(1) 

(4) 


(2) 
(5) 


Examination  Papers,  Page  184. 

(I)- 
$8121.60.         (2)     $781.25.         (8)    4-08%. 


$77.90. 

$19,047 
$100. 


(5)    $8108.326... 
(II.) 
95  cents.        (3)    £9.  3s.  4d. 


(4)    8*%. 


>  (HI.) 
(1)     $2500      (2)     $71.8/..      (8) 
(IV.) 
(2)     $50000.         (8) 


(1) 

(4) 


$7-llJ. 

A's  by  $224.08. 


(5) 


.88$.      (4)  $41TVr- 


6J%  ;  £574.  13s. 
$12000. 


Ex.  (ci),  p.  187. 

(1)    7£mo.         (2)     4&mo.         (8^    6  mo. 

(4)     8*  mo.         (5)    7*  mo.  (6,v     $666£. 

(7)  8$  mo.  (8)  $866.04.  The  equated  time  is  May 
6,  1869.  All  the  bills  are  equivalent  to  $362.35,  but  this 
will  draw  interest  at  6%  till  June  2.    (9)    28  May. 
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Ex.  (cii),  p,  190. 

(1)  Aug.  6,  1875.        (2)  Nov.  29,  1877. 
(8)  Nov.  25,  1877. 

Ex.  (ciii),  p.  191. 


(1)  21-25. 
(4)  26-9625. 


(2)  788-571428. 
(5)  10-154875. 


(8)  660G7-6. 


Ex.  (civ),  p.  192. 

(1)  $120  ;  278  horses.       (2)  83*  ;  20  ;  10. 

(3)  75844.  (4)  8f  ;  12* ;  15. 
(5)  800  ;  28487*  ;  4300000. 

Ex.  (cv),  p.  193. 

(1)  $106.40.       (2)  $700. 

(4)  $1.87*.        (5)  4£% 
(7)  $7488.        (8)  $9800. 

(10)     $20000  ;  $50. 

Ex.  (cvi),  p.  194 

(1)     $8,125.  (2)     747-25. 

(4)     $415.25.  (5)     $473. 

(7)     $10000.  (8)     $4800. 


(8)  $5.91. 
(6)     $77. 

(9)  $38400. 


(5)  £4488.  15s. 

(6)  $9.80. 


(1)    $56.70. 


Ex.  (cvii),  p.  195. 
(2)     $0-017. 


(4)     \\  cents  in  the  dollar. 

Ex.  (cviii),  p.  196. 


(8)    $1812500. 


(1)     $458.10. 
(4)    $199.60. 


(2)     $88. 
(5)     $9500. 


Examination  Papers. 


(1)    4-060. 

(4)     41825. 


(1)     $17C,i). 
(4)     $10985000. 


(2)     $225. 
5)     10. 


a 


(8)     $450. 
(Page  197.) 
(8)    $8640. 


(II.) 


(2)     $7119.80.  (8)     $21.75. 


(1)     $8400. 

(8)     As  40  and  81. 


A,  $40;   B,  $46. 

(2)     4)8  bales;  $8efcW 
(4)     $8.  (5)    2-97d. 
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(8)  165  ;  255  ;  330. 
(5)  A  gets  $842.30 ; 


(3)     100  bales. 


(IV.) 

(1)  $307.40.        (2)  166222-11  lbs. 
(4)  Grain,  $1020;  groceries,  $950. 
B,  $918.87  ;  C,  $1598.83. 

(V.) 

(1)     $2535.  (2)     $2040. 

(4)     $255.  (5)    $3000. 

Ex.  (cix),  p.  203. 

(1)  25.  (2)     $2000.  >.  >\  (8)  $4.35. 

(4)  .£1  Is.  Id.  per  gall.  (5)  >&ii,  (6)  33*. 

(7)  8  per  cent.  (8)  10  per  cent.  (9)  5. 

(10)  23.  (11)  13-9...  per  cent.   (12)  10. 

(13)  $300.  (14)  3s.  7H  per  lb.      (15)  4  lb. 

(16)  $3.45.  (17)  $3.60.  (18)  33* per  cent. 


Ex.  (ex),  p.  212. 


(1)  $7262.25. 

(4)  £3542. 

(7)  $3000. 
(10)  £6000. 
(13)  $385. 
(16)  $600. 
(19)  $3200 
(22)  5i§. 
(25)  1081. 
(28)  80. 
(31)  $67500. 
(34)  85. 

(37)  6  per  cents;  }% 
(40)  £24960. 
(43)  Increased  $56, 
(45)  Gain  $125. 
(48)  6000. 
(51)  $44092. 
(54)  $4,Je  ;  4A. 


(2)  $7840. 

(5)  £523. 16s. 

(8)  $840. 
(11)  $55.50. 
(14)  $150, 
(17)  $680. 
(20)  6§. 
(23)  4|. 
(26)  119*. 
(29)  $5000. 
(32)  $41540. 
(35)  92$ 
(38)  £4725. 
(41)  90. 
55. 

(46)  5|  years, 
(49)  6  per  cents 
(52)  89f . 
(55)  $3200000. 


(3)  $9065.25. 
9rf.  (6)  $11200. 
(9)  £2400. 

(12)  $228.80. 

(15)  £276. 

(18)  $950. 

(21)  6A. 

(24)  111J. 

(27)  90^. 

(39)  $9600. 

(33)  101*. 

(36)  83*. 

(39)  1}. 

(42)  Nothing. 

(44)  $10692  ;  $21385. 

(47)  Loss   $45.22... 

(50)  $30300. 

(53)  $95. 

(56)  5040:1  fl? 


Examination  Papers.     (Page  215). 

(1)    $2568.  (2)     Loss  8|  per  cent, 

(3)     $1.86^2  per  lb.  (4)     21*  per  cent. 

(5)     Loss  of  $10-163... 
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(H.) 


(1)    $2.33*.  (2)    11$;  8*.  (8)    9$*  cts.  per  oz. 

(4)     90.  (5)     229*. 

(HI.) 

(1)     4000  lbs. ;  $1.08*.  (2)     80.  (3)     A ;  $2.67«  ; 

$2.68f ;  40%  and  39£f%.  (4)     $10.        (5)     102-723... 

(IV.) 

(1)     12-99  gain.  (2)     Lost  $71  ff.  (3)     86000; 

$8160;  $6528.  (4)     $511.  (5)     $2580. 

(V.) 

(1)     $1000.  (2)    40.  (8)     $9142«. 

(4)     43*.  (5)     Loses  $60 ;  gains  $180. 

Ex.  (oxi),    p.  220. 

(1)    $33  ;  $27.  (2)     $250  ;  $875 ;  $857 ;  $1000. 

(8)     $8300;  $2200;  $1650;  $1820. 

(4)  9  cwt.  of  saltpetre  ;  1$  cwt.  of  sulphur  ;  1£  owt.  of 
charcoal. 

(5)  120  yd. ;  160  yd. ;  200  yd.         (6)     $240  to  A  ;   $80 
to  B;  $320  to  C.         (7)     28  ;  82  ;  40. 

(8)  A,  £102.  8a.  9d. ;  B,  £182. 16a.  lOJrf. ;  C,  £188. 18*.  9d. 

(9)  118  ;  678 ;  791.  (10)     80. 

(11)  57j!;40|.?;91f3;  10ff. 

(12)  A,  9$. ;  B,  125. ;  C,  24a. 

(18)  Men,  95  ;  women,  $8 ;  boys,  $2.40. 

(14)  Men,  $182.70  ;  women,  $182.70;  children,  $152.25. 

(15)  $6000.  (10)     A,  $700  ;  B,  $2500  ;  C,  $1800. 
(17)  A,  $1050;  B,  $1200;  C,  $1250;  D,  $1500. 

(1H)    iVA  »  VY\r  '  uVff* 

,l'.t|     $175.50;  $'218.40;  $252.72;  $117.00;  $149.76. 
1200  boyB. 

Ex.  (oiii),  p.  222. 


,i;m 

(20) 


(1)  First,  $44.25;  Second,  $88.50. 

(2)  A,  $4.50  ;  B,  $n.7.r» ;  0,  $11.25. 

(8)  A,  12062.40;  />'.  $2820.80;  0,  $778.40. 

(4)  A,  $056;  B,  $2H7.  (5)     I),  $20 ;  E,  $50. 

(6)  A,  $87.50  ;  B,  $120  ;  0,  $202.50. 


(2) 
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(7)  $30;  $48;  $28.  (8)     $15.30 ;  $14.25. 

(9)  A,  $245;  B,  $225. 

(10)  Johnston,  $585;  Wilson,  $487.50;  Miller,  $175.50. 

(11)  ,4,  $34.30;  B,  $53.90. 

(12)  A,  $735;  B,  $490 ;  C,  $367.50  ;  D,  $294. 

(13)  16f  gall,  and  25Tl¥  gall. 

(14)  A,  $118.30;  B,  $55.90;  G,  $13. 

Ex.  (cxiii),  p.  225. 

(1)  Net  gain,  $1974 ;  A's,  $2312 ;  B'a,  $2172. 

(2)  Net  loss,  $3165  ;  -4's,  $2836  ;  B\  $1154. 

(3)  Net  loss,  $3550;   ^4's,  $1010;  B'a,  net  insolvency, 
$2730. 

Ex.  (oxiv),  p.  230. 

5  lbs.  of  first,  7  lbs.  of  second. 

30  bu.  oats  ;  20  bu.  rye  ;  20  bu.  barley. 
(3)     50  lbs.  at  55  cts. ;  30  lbs.  at  75  cts.     (4)  15  gall,  water. 
(5)     12  gall,  kerosene.         (6)     14  bu.  rye  ;  14  bu.  barley. 

(7)  18  lb.  at  14  cts.  ;  18  lb.  at  18  cts. ;  48  lb.  at  30  cts. 

(8)  86  lb.  at  33  cts.  ;  36  lb.  at  37  cts.  ;  48  lb.  at  45  cts. 

Ex.  (cxv),  p.  237. 

(1)  109*  (2)  $4681.29.  (3)  2  fr.  13  cent. 

(4)  1760  copuks.  (5)  9  fl.  20  kr.  (6)  8845.44. 

(7)  £576. 12s.  6d.  (8)  £1  =  $4-8665.     (9)  London  gives 

25  fr.  45o.  for£l.  (10)  £1  =  13*  marcs  Banco. 

(11)  $4.86.  £1.  (12)  520-435.              (13)     58K      per 

milree.  (nearly).  (14)  -0102045  oz  :  25.17  francs. 

Examination  Papers.  . 

(1)  1-2872.  (2)  A  $6075  ;  B  $5400 ;  G  $6000. 

(3)5774.43.  (4)  Direct   $14224.91;    Cir,     $14476.72; 

gain  $251.81         (6)  2&  per  cent,  discount. 

(n.) 

(1)  78J  cents  and  66£  cents.  (2)  A  $4912  ;  B  $6168. 
(3)  £1  =  25.  85if.        (4)  A,  $2324 ;  B  $1708. 

(5)  10  and  4. 

(HI.) 

(1)  33£  lbs.  of  8,  10  and  12  cents  and  100  lbs  of  20  cts. 

(2)  $1212.  (3)  $1257?.  (4)  ft1,.  (5)  £2.  3s.  2£d.  (nearly). 
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rv. 

(1)    82211.16*.  (2)     $^43.63.,    t     .  (8)    $5. 

(4)     Paris  $14285.71*  ;    London  $14Mfrm;    Amsterdam 
$14640.         (5)    lib.  at  8  ;  8£  lb.  at  13  ;  8  lb.  at  14. 


(1)     59,  17,  and  106.  (2)     118*  per  cent. 

(3)    8,  10  and  12  months.        (4)     $9176*. 
(5)     -42;  23 A  percent. 


Ex.  (cxvi)  p.  242. 


(1) 
(3) 
(5) 
(8) 


f  is  greater. 

$}  is  greatest  ;  ?  is  least. 
112;  405.    (6)  $31.25. 
i;  8*.    (9)  128;  1. 


(2)  if  is  greater. 
(4)  45 ;  364. 
(7)  «. 
(10)  9 ;  18. 


(4) 


Ex.  (cxvii),  p.  245. 


4:  3::  12: 9.  (2)  12J.     (3)  -0076. 

A  :C:  :25:3d.  (5)  21.      (6)  J?. 

(7)  .048.  (8)  28      (9)  /T. 

(10)  A  $552  ;  B  $460  ;  C  $345  ;  D  $230. 


(1) 
(4) 
(7) 
10) 


(1) 

8 

(10) 


Ex.  (cxviii),  p.  247. 

J61285.       (2)     10  h.  40  m.  86jT,  sec        (8)     A  mi- 
8  h.  25  min.  P.M.      (5)  10  d.;  12?  d.       (6)     $47.18. 
78 Jd.        (8)    8  P.M.  Thursday.        (9)    7722  stones. 
12800. 


54  men. 
50  men.      (5) 
12,V«  dronas. 
12  days. 


Ex.  (cxix),  p.  249. 

(2)     1050  men.  (8)     18. 

Navvies  did  6  times  as  much  as  soldier. 
(7)    576.        (8)     16$        (9)     165. 


Ex.  (cxx),  p.  262. 

(4)     5000  mm.  (5)     1067'25  dcm. 

l..  milligrams.  (7)     48*7  mm. ;  4-87  cm. 

(K)     15500(1  n(|.  cm.  (9)     1086-42  sq.  dcm. 

I  725  xraniB.     (11)  100  milligrams  ;  10000  decigrams. 

(12)    266*7  oenUgnuni.  (18)    6000  milligrams. 

14)    L '60081  kU<  (16)    667*876  or*,  cm. 
16)    8720 1J 
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Ex.  (cxxi),  p.  255. 

(1)  35  sq.  ft.  (2)  135  sq.  ft.     (3)  300|  so.  ft. 

(4)  12  sq.  ft.  (5)  462$  sq.  ft.    (6)  224  sq.  it. 

(7)  608  sq  ft.  (8)  150A  sq.ft.   (9)  409$  gq.  ft. 

(10)  30j  sq.  yd.  (11)  1387 ft  sq.yd.  (12)  815, >»  sq.  ft. 

(18)  870J  sq.  ft.  (14)  91  sq.  ft.  121  in. 

(15)  llj  sq.  ft.  (16)  502  sq.  ft,  73  sq.  in. 

(17)  2389  sq.  ft.  HI  sq.  in.    (18)  16  ft. 

(19)  7  ft.  5  in.     (20)  8  ft  9  in.     (21)  11  yd. 

(22)  88  yd.       (23)  99  yd.      (24)  9  ft. 
(25)  16  ft.        (:><))  108  ft.       (27)  405  yd. 

(28)  255  yd.      (32)  860'5  yd.    (30)  163-25  yd  nearly. 
(31)  5y/  2  in.     (32)  625^  2  ft. 

Ex.(cxxii),  p.  250. 

(1)  28 J.       (2)  465v.       (3)  07. 

(4)  58.        (5)  142        (6)  88.40. 

(7)  886.80.    (8)  $83.89*.     (9)  *11.  9s.  Sd. 

Ex.  (cxxiii),  p.  258. 

(1)  630.     (2)  855.     (3)  875J.      (4)  798. 

(5)  $25.60.   (6)  $13.62.   (7)  £G.   13s.  2\d. 

(8)  £6.  6s.  QJgd. 

Ex.  (cxxiv),  p.  258. 

(1)  $4.93]-9.  (2)  $520.96{ .     (8)  210  it, 

(4)  135  ft.  (5)  ^13.  10s.      (6)  85.95. 

(7)  $1.20.  (8)  12  it.         (9)  62  yd.  1  ft. 

(10)  22 A  a.  (11)  17*  ft.       (12)  1ft.  9iin. 

(13)  $12.50.  (14)  5952  stones.   (15)  $12.96. 

(16)  813.50.  (17)  429  yds.  ;  715  yds. 

(18)  9100  sq.  yd.  ;  8600  sq.  yd.        (19)  26. 

(20)  #69.20.      91)  $28.        (22)  8112.64. 

(23)  2  ft.        (24)  300. 

Ex.  (cxxv),  p.  262. 

(1)  336  cub.  ft.    (2)  548|  cub.  ft.    (3)  83| s  cub.  ft. 

(4)  850^8  a  cub.  ft.  (5)  1058¥y^  cub.  ft.  (6)  9600. 

(7)  16335  tons.    (8)  500  men.       (9)  1  ft.  S^  in. 
(10)  2031]  lb.     (11)  14  lb.         (12)  5*  ft.  * 
(13)  160.        (14)  83  ft.         (15)  £26.  2s.  6rf. 
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Examination  Papers. 


(1) 
(4) 

(7) 

(9) 
(12) 

(14* 

(17) 
(20) 
(22) 
(24) 
(25) 
(27) 
(29) 
(31) 
(83) 
(35) 
(87) 
(89) 
(42) 
(45) 
(47) 
(50) 
(58) 

(68) 

(72) 
(74) 
(77) 

teil 

(91) 
99) 


113.  (2) 

30  inches.    (5) 
2000-020002 ; 


6  of  each 

10  00 0 10001 

soTooo 
•432.  (8)     7899  mi. 

45  miles.     (10)     $210. 
$5760,  $7560. 
i;  -75.         (15)     14. 
12  days.      (18)     108. 
A,  $2.49;   B,  $15.81. 

9  601.  13         .     .01   .    Olfin 

£142.  12s.  6d.  ;  £42.  15s.  9d 

12-96  ;  ||. 

21  yd.  2  ft.  2|  in. 

$166.66§. 

8*. 

4  per  cents;  $128700. 

$8500  and  $52.50. 

3  ft. 

55-3  ft.         (40)     75£  yds 

$4200.  (48) 

$1.65. 

92f  ;  10  %.   (48)  $1785 


(8) 
(6) 


»1    •     11.     2  4.     7 

•02 ;  2000 ;  -000002 ; 


1  fur.  25  po.  3  ft.  6  in. 
(11)     9405  steps. 


(13) 
(16) 
(19) 
(21) 
(23) 


Tresir  > 


•0189. 


17695260  in  ;  $$£. 


1 .;  »• 

twice. 
;  £14."  6V.  3d. 
(26)     5h.  48min. 

182.66$. 

$49.50  and  $49.50. 


2691}* 


£5.  15s.  0^. 


18788}. 

11.60. 
88*6  in. 

t  lir. 

$1C»H(). 

7'.i7<';  d. 
94906.25. 


(54) 
(57) 

68 
(66) 
(69) 


(si)  m 

86  days. 
$9,374. 
$15g. 
1  hr. 
8hr. 
10J  ft. 


(75)     16  days. 


(28) 
(30) 
(32) 
(34) 
(36) 
(88) 
(41) 
(44) 
(46) 
(49) 
(52) 
(55) 
(58) 
(61) 
(64; 

ton 

(70) 

(78) 

(76) 


6  6  6  7 

7^'.,  knots. 


A  gets  $1925  ;  B  $770 ;  G  $154 


I 

/r. 

1  hr,  98  niin.  |H5) 

Coal,  B  ilpliur. 

«l(i.  (KM)      $12705. 

bum. 

1/,  Diin.  1 

4%A6f.    (97)     $805. 


85  cents  less. 

1. 

256. 

200,  189,  101. 

270  ft. 

5s.  Id.   • 

26  sec.  loss. 

$m. 

$3846.87*. 

7%. 

11  sq.ft.   (71)ltfg 

107  ,V.  days. 

(78)  18600;  5£  ?.. 
£4.  1 
8  days. 
29  lb.  of  nitre,  •«•  lb.  ofchar- 
(86)    '.';>,'„  cents. 

(98)    41;  -7-Jii. 

(98)     0410  ;  £800. 
(100)     $67.50. 


(80) 
(88) 
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(101)  42288274625.  (102)     -8987  in. 

(108)  A  in  6|f  da.;  B  in  9||  da.;  C  in  14T27  da. 
(104)  90  miles.  (105)     $410;  $800; 
(106)  $9.50.     (107)     Loses  4%    (108)     $214. 

(109)  $9.38TV  (110)     £'23398  7s.  6c/. 
(Ill)  14min.         (112)     £.  (113)     $8250. 

(114)  30  mi.;  25  mi.  per  hour.       (115)     7£  ;  £50  less. 

(116)  4  days.  (117)     $0.17',. 

(119)  On  Tuesday  a.  m.  when  one  clock  marks  9h.   11m., 
and  the  other  8h.  5Jm.  30sec. 

(120)  $1238.70  (121)     4497  times. 
(122)  8450.                                      (123)     $10,  $18,  $15. 
(124)  $1.12.          (125)     30.           (126)     4  times. 

(127)  A  walks  a  mile  in  13£  min  ;  he   loses  by  11 J   mi. 

and  by  -f  f  min.  (128)     7£  months. 

(129)  90  ;  $465.  (130)     1200  gal.  ;  2  hours. 

(131)  4,4.  (132)     46.         (133)     4000  ft. 

(134)  A,  gets  88  cents  ;  B,  49£  cents. 

(135)  11  j^  min.  and  16T4T  min.  past  3. 

'186)  13£  years.  (137)     £136.  9s.  2d.  ;  6J  % 

(138)  10.  (139)     £60000.     (140)     38. 

(141)  $1.76.      (142)     8£days.     (143)     3|  hrs. 

(144)  28}  days.  (145)     400  miles. 

(146)  87±.  (147)    A   gets    $1155  ;  B, 

$572  ;  C,  $259.50.  (148)     6*. 

(149)  111835?  metres.  (150)     £44. 13s.  3d. ;  ^  ft. 

(151)  2.  (152)     937 ;  -02268  of  an  inch. 

(153)  7i  miles.     (154)     8*.  (155)     £600.     (156)  $760. 

(157)  16§  miles.  (159)     24-9  fr.  =  £1.  ;  25-15  fr.  =?  £1. 

(160)  3ft.  ll-i1,  in.(161)     1.  (162)     3721^. 

(163)  48  min.  (164)     U  months. 

(165)  9  of  spirit  to  31  of  water.     (166)     66±%. 

(167)  $2085.         (168)     10.  (169)  2"198in.  in  a  century 

(170)  6.30  p.m.     (171)     103-67 ;  574.  (172)     15  hr. 

(173)  56  yd.         (174)     $6.  (175)     T\  min. 

(176)  $28  ;  17f  \.  (177)     132  9  min.  (173,     1520  tons. 

(179)  10861578  nearly.  (180)     1120  yd. ;  262^  ac. 

(181)  15  masters,  345  boys. 

(182)  A  gets  $17.50;  £,$52.50;  C,  $105;  D,  $175. 

(183)  $4500.  (184)     18  cents.  (185)     40  %  of  loss. 
(186)  $24360.        (187)     6  cents.  (188)     $11835.75. 
(189)  $3.40.           (190)    (81.12 ;  7  yds.  (191)     2. 

(192)  1A  hr.  (193)     $7500. 

(194)  $3750.  (195)     $8400. 

(196)  Each  child  gets  $1920.60  ;  each  brother,  $960.30. 
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(198)     He  gains  14T«T  f, 
50000000  quarters. 
3  miles  an  hour  ;  l.l  miles  an  hour. 


87*. 

$2.00. 

$53.40  of  increase. 

33  ft.  7  oz.  Avoir. 

1-9.  Be  Gd.      (212) 

4%. 

$92;  $115. 

8400.  (219) 

•05. 

9000  men. 

19126. 

10  hours. 

Length  32  ft. 

5a. 

$33.75. 

1805.  (237)     *£j 

$9.50. 

8s.         (242)     8j\  days. 

166000,  $48000,  $42000. 

160;  023. 

£1.  ll.s.  4'.. /. 


(202)     A\. 

(204)     1609-306  metres. 

(206)     8-243  %. 

(208)     2 : 7. 

(210)     2  ft.  3  in. 
5  °/o  and  10  %.      (213)     3  pints 

(215)     $2450. 
(217)     30  days. 
8115.  (220)     474. 

(222)     124.001  and  f. 
Second  greater  by  $50. 
71  hr.  ;  18  hr. ;  5  |  hr. 

(229)  $6120. 
breath  16  ft.  ;  height  8  ft. 

(230)  42000. 


(224) 
(226) 


(235) 

(240) 
(243) 
(245) 
(247) 
(249) 


Lost$l. 

(238) 
48000. 
90  days. 
$35. 
1500  bbls. 

ears. 


£'6000. 


breadth,  18  ft.;  height,  12  ft. 


(253) 
(255) 
(258) 
(260) 
(262) 
(265) 
(268) 
(270) 


Length,  27  ff 
8998986616.      (252)    9. 

Increase  81  on. 

•I'  -lays.        (257)      |80. 

'1  \  days. 

400  in. 

1  ,\  j  1 1  i .         (264)    B. 

I.    (267)     Loses  6% 
140600. 

..  en  -nooi  and  -0002 

000;  l>  17000. 

112800.        (279)    84.80. 

(282)  I,  and  584. 

40  mi.  and  80  ml.  1'ir  hr. 

60  i 

.  i.  of  nil''       i      •  -a  t.  dl  -  tuphnt ; 
f)     i '.  mil'    pec  hoar. 

L00000.       (289)    8 J  %. 
(192)     111. 
666  (264)    2*8528809  hr. 


1%. 

17?%. 

1 1  ner  cent. 

fill);   150  per  cut 

i  5%. 
£•200. 

-'for^l. 
26  cents. 

id;  B|4800; 
(274)    16.50. 
(277)     $1.08J. 
1       in. 


OWt.  id 
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(295) 
(297) 
(299) 
(301) 
(808) 
(805) 
(807) 

(310) 
(312) 
(814) 
(310/ 
(318) 
(820) 
(322) 
824) 
(320) 
(328) 
(331) 

(884 

(335) 

mi) 

(340) 

all 
(841) 
844) 

(317) 
(318) 
(349) 
(350) 


5  hr.  10£!J  min. 

$39.95. 

$20?. 

70-41  ;  140. 

$274.12^  ;  $456.50. 

3£  ;uul  \. 

120000. 

18$  per  cent. 

912.81 

0^  per  cent. 

$8000. 

82  cents. 

/.',  by  16  yds. 

26  yd. 


(296) 
(298) 
(300) 


32  days. 
8  per  cent. 
28.1  ;  4274  lb. 


£02.  6a. 

9  il;iys. 
$144*0. 

70. 

7.1.1 
I     ■*■ 

$284  ;  $266.40 
81  hours. 


(302) 
(804) 
(300) 
(808) 
(31)0) 
(811) 
(313) 
(315) 
(317) 
(319) 
(821) 
(323) 
(325) 
(327) 
(329)  2s.  fid.  (330) 
(382)  5  hr. 
;  $300;  #345.60 
(886) 


Losses 


4  per  cent. 

$1028.75. 
180;  $1881  ; 

151(10. 

I  _•  90S  .      18 

I  j:mi7   >      *#• 

16  years. 

$7800. 

I I  months. 
i  per  cent 

i     • 

•J  7    ' 

14  min 
1;  2. 

aioooo  ;  $4000. 
8s.  2*<t 

(333)     5  miles 


70  cents. 

(339)     25  oxen. 
C,  1944;  B,  1728,  in 


First  is  $50.      (338)     $14000 
A,  3240;  B,  2106;  D,  2052 

,  0JSO. 

M}|t.  (342)     *H.  (343)     $2200. 

86.  (345)     18  min.  (346)     £1160. 

Man  gets  £4.  4s.  ;  woman  gets  £3;  child  £1 16s. 

27951:  12500. 

375  grains  of  potash ;  390  grains  of  soda. 

$20.95. 
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INTEREST,   ANNUITIES,   $c. 

1.  To  find  the  amount  of  a  given  sum,  in  any  given 
time,  at  Simple  Interest. 

If  P  be  the  principal  in  dollars,  n  the  length  of  time  in 
years,  r  the  interest  of  $1  for  1  year;  then  the  interest  of  $P 
for  1  year  will  be  Pr,  and  for  n  years  will  be  Prn ;  where- 
fore, if  I  be  the  interest,  tben 

I  =  Prn. 
If  M  be  the  amount,  we  have 

M  =  P+Prn 
=  P  (1  +  rn). 

2.  To  find  the  amount  of  a  given  sum,  in  any  given 
time,  at  Compound  Interest. 

Lot  P  =  the  principlo  in  dollars  ; 
«    r  =  the  interest  of  $1  for  1  year  ; 
"     n  =  the  number  of  years  ; 
"    R  =  the  amount  of  $1  fori  year  =  1  -f  r; 
then  PR  will  be  the  amount  of  $P  for  1  year, 
and  this  becomes  the  Principal  for  the  2nd  yoar ; 

.-.  PR-R  =  PRa 
will  be  the  amount  of  $P  for  2  years, 
and  this  becomes  the  Principal  for  8rd  year  ; 

.-.  PR3R  =  PR8 
will  be  the  amount  of  $P  for  8  years,  etc. ; 
hence,  M        P» 

=  P  (l  +  >y , 

will  b*  the  amount  of  $P  for  n  years. 

Inlnrost  =  PR"  —  P 
=  P(R»— 1). 

3.  To  Hliitm  thai  the.  formula,  M= /'/\'"  it  true  when 

If  n  is  Amotion*]  «re  can  always  find  I  whnlo  numbor  such 
that  na  is  a  whole  number  =  q.,   suppose      Divide  the 
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year  into  a  equt*.  intervals,  and  let  R<*  be  the  amount  of  $1 
in  one  of  these  intervals,  then  the  amount  of  $1  in  oc  in- 
tervals is  R<*,  and  is  equal  to  R  ;  also  the  amount  of  $1 
in  n  years,  that  is  na  intervals,  is  equal  to  Ra,  and  theje- 
fore  equal  to  Rn ;  hence  the  amount  of  $P  =  PR"  ,  therefore 
the  formula  is  true  for  fractional  value  of  n. 

Thus,  if  r'  is  the  nominal  yearly  rate  of  interest  of  $1  pay- 
able q  times  a  year,  meaning  that  —   is  the  interest  payable 

q 

at  the  end  of  each  qth  part  of  a  year,  then  the  amount  of  $1 
in  a  year  is  $  [1  +  —  I    ,  and  the  true  yearly  rate  of  interest  is 


Wh 


Ex.  (1).  Find  the  amount  of  $100  in  2£  years  at  8 
per  cent.  Compound  Interest. 

M  =  100  /l  +  —  .\  * 
\        100/ 

1  +  |  .  _?_+  .  *■    .  (±  \  2+  .  HL  l±\  3+... 
2     100Tl-2-2a      100  1-2-3-23    lOOl 


=  100 


=  100  (1  +  -02  +  -012-f  -000155  +  ...) 
=  $121-215.... 

Ex.  (2).  Find  the  advantage  when  Compound  Inter- 
est is  reckoned,  of  having  the  interest  paid  half-yearly, 
quarterly,  &c,  instead  of  yearly. 

The  advantage  per  SI  for  a  year,  when  the  interest  is  paid 
tialf-yearly,  and  the  half-yearly  payment  is  half  the  yearly 
ono. 


-I1 

+  £)*- 

(1  + 

r) 

-1  + 

^h 

(1+r) 

,r 

nearly,  since  r 

is  a  small  fraction 

Similarly,  when  the  interest  ib  paid  quarterly,  the  advan- 

ige  —  --  nearly. 
8 
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And  generally,  when  the  interest  is  paid  p  times  a  year, 
the  advantage 


■(V) 


V  -U+r) 

nearly. 


Ex.  (8).  Find  the  amount  of  a  given  sum  at  com- 
pound interest,  the  interest  being  supposed  due  every 
instant. 

If  the  interest  were  paid  q  times  per  annum,  then 

/         r\  "« 
M  =  P   1+  - 

=r{1^  +  'M.(r)'+...} 

=  l>(l  +  nr  +  n    (n-    l)^   +■»} 

F~2 
Now,  if  q  be  indefinitely  great,  that  is,   the  intervals   be- 
tween  the  payments  indefinitely  small,  then,  neglecting— 

4 
and  its  powers,  we  have 

M  =  p(1+,ir+^+»-+..} 

=  Penr,  where  e  =  2-7182818. 

Todhuntor's  Algebra,  Art.  648, 

Ex.  (4).  If  P  represents  the  population  of  any 
place  at  a  ci  it ;i in  time,  and  every  year   tho  number  of 

deaths  is     th,    and  the    number  of  births       th,  of  the 

P  9 

whou  i ••  •  i •«! I :i 1 1« ii )  at  the  beginning  oi  that  year;  ro- 

?|iiir«!(l  the  iiiinmiit  of  population  at  the  end  of  n   J 
rom  that  1 1 1 1 1< . 
■•a  ibe  cii.i  of  ono  year  from  the  time  the  population  m 

the  increase  =  -   _    -        p -    " 
•i        P  i-i 
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•.  •  Population  at  end  of  1st  year 
=  P  +  r"    %     ,p  j1+Szll  =  Px.say. 
Similarly,  population  at  end  of  second  year 

=  pJi+^i  =  P   it'"'f; 

and  so  on  as  in  Compound  Interest. 

Hence,  population  at  end  of  nth  year  =  P  j  1  +  —    ■  >•    . 

4.  To  deduce  the  formula  for  Simple  Interest  front, 
the  formula  for  Comootmd  Interest. 

M=  PR" 

•  "(l  +  'T 
(  n(u-l)  ^ 

=  P  {  1  +  nr  +     j.a      r»+  <fce.  J 

Now  Compound  Interest  may  be  regarded  as  consisting 
of  two  parts : 

(1)  Interest  on  principal,  and 

(2)  Interest  on  interest. 

If  from  the  value  of  M,  given  above,  we  take  away  the 
part  tbat  represents  interest  on  interest,  there  remains  the 
interest  on  the  principal  or  the  Simple  Interest.  Now  the 
third  term  contains  r3  or  rXr,  that  is  interest  on  interest. 
Similarly  for  succeeding  terms. 

Therefore  for  Simple  Interest  we  have 

M  =  P  (1  +  n>'),  as  before. 

Hence,  any  formula  for  Simple  Interest  can  be 
deduced  from  the  corresponding  one  for  Com- 
pound, by  neglecting  r2  and  all  higher  powers. 

Therefore,  in  general,  we  shall  find  the  formula  for  Com- 
pound Interest,  and  deduce  the  corresponding  formula  for 
Simple  Interest.  Indeed  this  is  the  only  rational  method 
of  treating  the  subject.  There  is  but  one  kind  of  interest, 
viz.,  Compound  Interest.  Simple  Interest  is  incorrect  in 
principle,  and  of  course  may  lead  to  very  incorrect  results. 
When  any  sum  of  money  is  due,  it  matters  not  whether  it  is 
called  principal  or  interest,  it  is  of  value  to  the  owner,  and 
should  bear  interest.  The  results  obtained  by  the  principle 
of  Simple  Interest  are  merely  approximations  to  the  correct 
results  obtained  by  the  principle  of  Compound  Interest. 
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Exercise  I. 

(1)  A  sum  of  $P  is  put  out  at  Simple  Interest  for'n  years  ; 
find  an  expression  for  its  amount  at  the  end  of  that  time. 

(2)  If  R  be  the  amount  of  §1  in  one  year  at  any  rate  of 
interest,  the  amount  of  P  dollars  in  n  years  will  be  PR" , 
whether  n  be  integral  or  fractional. 

(3)  If  $P  at  Compound  Interest]amount  to  $M  in  t  years  ; 
what  sum  must  be  paid  down  to  receive  $P  at  the  end  of  t 
years  ? 

(4)  If  $P  at  Compound  Interest,  rate  r,  double  itself  in  n 

years,  and  at  rate  2r,  in  m  years;  show  that  —  s.  A. 

n 

(5)  In  what  time  will  a  sum  of  money  treble  itself,  at  5  per 
cent.,  Compound  Interest? 

log  3  =  -4771212,  log  1-05=  -0211893. 

(6)  A  sum  of  money,  ftP,  is  left  among  A,  B,  C,  in  such  a 
manner  that  at  the  end  of  a,  6,  c  years,  when  they  respective- 
ly come  of  age,  they  are  to  possess  equal  sums  ;  find  the 
share  of  each  at  compound  interest. 

(7)  Two  men  invest  sums  of  $4410  and  $4400  respectively, 
at  the  same  rate  of  interest,  the  former  at  simple,  the  latter 
at  compound  interest ;  at  the  end  of  two  years  their  pro- 
perties amount  to  equal  sums;  find  the  rate  of  interest. 

(8)  In  a  certain  county  the  births  in  a  year  amount  to  an 
mth  of  the  whole  population,  and  the  deaths  to  an  nth  ;  in 
how  many  years  will  the  population  bo  doubled  ? 

(9)  A  person  spends  in  the  first  year  m  times  the  interest 
of  his  property ;  in  the  second  year,  2m  times  that  of  the 
remainder ;  in  the  third  year,  3m  times  that  at  the  end  of 
the  second,  and  so  on  ;  and  at  the  end  of  2p  years  he  has 
nothing  left ;  shew  that  in  the  ptfa  year  he  spends  as  much 
as  ho  bai  Ian  at  the  end  of  (hat  year. 

il»lo  at  every  instant,  in  how  many 
years  would  $1  amount  to  ftfi,  reckoning  interest  at  5  per 
cent.  ? 

ill)  A  porson  starlH  with  aoertaln  capital  which  produces 

por  annum  compound  interest.     He  ■pearl  ! 

every  year  a  sum  equal  to  twice  the  original  Interest  on  his 

n  how  many  yearn  lie  will  be  ruined,  having 

log.  2  m  '8010800,  log.  18  ■  L'1188484. 

(12)  Illation  of   I  county  in   86748.     Thoro    is  no 

emigration  or  immuMiiiion.    The  nmnal   Months  are  27  in 
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the  1000,  and  the  births  62  in  1000.    What  will  be  the 
increase  of  the  population  in  five  years  ? 

(13)  If  the  population  of  a  county  be  P,  and  every  year 
the  number  of  deaths  is  ^yth,  and  the  number  of  births 
^th,  of  the  whole  population  at  the  beginning  of  the  year  ; 
find  in  what  time  the  population  will  be  doubled. 

log  181  =  2-25768,  log  3  =  -4771213, 
log  2  =  -30103. 

(14)  On  a  sum  of  money  borrowed,  interest  is  paid  at  the 
rate  of  5  per  cent.  After  a  time  $600  of  the  loan  is  paid  off, 
and  the  interest  on  the  remainder  reduced  to  4  per  cent., 
and  the  yearly  interest  is  now  lessened  one-third.  What 
was  the  sum  borrowed  ? 

(15)  If  a  debt  a  at  compound  interest  is  discharged  in  n 

years  by  annual  payments  of  — ,  show  that 

m 

(1-fr)"    (1-mr)  -  1. 


DISCOUNT. 

5.  To  find  the  Present  Worth  and  Discount  on  any 
sum  for  a  given  time.  (1)  Compound  Interest.  (2) 
at  Simple  Interest. 

The  principal  difference  between  Amount  and  Present 
Worth  is  that  the  former  is  reckoned  forwards  from  a  given 
date  while  the  latter  is  reckoned  backivards  from  the  same 
date.  Hence  it  is  evident  that  if  V  represents  the  Present 
Worth,  then, 

V=P(l  +  r)~" 

P 

=  .         .-  for  Compound  Interest; 

expanding  and  neglecting  r*  and  higher  powers  we  have 

P 
\jL.nr    f°r  Simple  Interest. 
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If  D  be  the  Discount,  then 

D  =  P-V 

P 

=  "  —  Y]i  rv»  t    Compound  Interest. 

P 

=  P  ~  T+m7'  aPProximately, 

Par 

=      =— : »      Simple  Interost. 

l-j~«r  r 


6.    If  we  expaud  P  (1  -f-  r)  ""•,  and  neglect  r*  and  higher 
powers,  we  get 

P  (1  -  nr) 

which  may  be  called  the  common  present  worth. 

The  true  present  worth  is 

. — ;  by  division 

1  -\-  nr 

=  P  (1  -  nr  +  nV  -  nV  +  dec. 

Subtracting  the  common  from  the  true  prc.cnt  worth,  we 
got 

TnV  [1  -nr  +  nV- «£•«.) 

=  ™r'1}lTr: 

and,  therefore,  when  n  is  small  tho  error  committed  in 
I'D  true  discount  is  nearly  proportional  to  tho 
lanarc  of  tho  time. 

In  the  expression 

P(l  -  m), 

if  n  =  —  tho  common  present  wortli  is  nothing  ;  while  it '  >i  > 

it  is  ii   negative  quantity.    That  Is,   the  common   present 

i  of  .i  Ml]  for  1100  <iui  -.'.ii  yean  benoe  al  6  per  oeni  is 

nothing,  and  for  any  period  beyond  SO  yean  the  bolder  of 

the  I'ill  wniild  i  <  <  1 1 1 1 1  <    to  pay  I  ecrtiiin  hhiii  to  get  quit  of  it, 
whiob  in  al  be  trw  present  worth  of  #100  due  in  '20 

p 
y can,  ae  given  bv  tli    formula  .  is  850. 

1  +  nr 
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The  interest  is  greater  than  the  discount. 

P  m 

Since 


8.  Since  V  = 

and  D  _- 


1  +  nr, 
Pnr 


1  +  nr 
I 

1  +  nr 

we  see  that  the  Discount  is  the  Present  Worth  of  the  Interest. 

9.     The   Discount  is  half  the  harmonic  mean   between 
the  Principal  and  the  Interest. 

D  =         * 


1  +  nr 

PI 

P  +  Pnr 

PI 

P  +1 

,    2  PI 

principal  and  interest. 


=     half    harmonic    mean    between 


Ex.  (1).  The  Simple  Interest  on  a  certain  sum  of 
money  for  a  certain  time  is  $28,  and  the  discount  for 
the  same  time  at   the  same  rate  of   simple  interest  is 
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$24.     What  is  the  sum  of  money?     If  the  time  be  8-Jr 
years,  what  is  the  rate  per  cent.  ?" 

From  the  above  formula  we  have 
28  P 
P  +  2£ 
24P  +  24X  28  =  28P 

4  P  =  24  x  28 
P  =  $168 ; 

the  sum  required  is  $168. 

Again,  D  «■=-; 

28 

24  =i+sp 

0     -      7       ■ 

d  ~  2+7r  ' 


100         ... 
.'.  rate  percent.=  100r=  -^-  —  4%f. 


21 
101 

2i 


Ex.  (2)     If  the  Simple  Interest  on  a  sum  of  money 
for  a  given  time  and  rate  is  ith  of  that  sum  itself,  the 

True  Discount  will  be  — -—of  the  sum. 
n  +  1 

PI 
D=P+T; 

but,  in  this  case,  I  =  i  P  ; 

p4p 


D  = 


n 
P 


f     1  " 


Siiiiilurlv,  if  the  intercut  bo  .  of  the  principal,  the  disoount 


U rOf  tli"  principal. 
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Ex.  (8).  Bank  Discount  at  5  per  cent,  being  $130.90, 
find  tLe  true  discount  on  the  same  amount. 

-T-  =  "*Xi '  where  *  =  t£v=*V> 
I        n  +1 

20 

=   2T 
20 
..D  -    ^fX  $130.90. 

-  $124- G6f. 

10.  Bank  Discount  exceeds  True  Discount  by  the  Simple 
Interest  on  the  True  Discount. 

Bank  Discount — True  Discount  =  I— D 

Pnr 

=  Pnr  ~  T+^r 

=     (P  ~  1  -(-  nr]  m 

Pur 

=    — nr 

1  -|-  nr 
=   Dnr 

=  Simple  Interest  on  the 
True  Discount. 

Ex.  (4)     The  True  Discount  on  a  bill  due  in  1  year, 
and  discounted  at  8  per  cent,  being  $500,  what  would 
have  been  the  Bank  Discount  thereon  ? 
Bank  Discount  =  True  Discount  -f-  Dnr 
=  $500  +  $500  x  rhf 
|640. 

Exercise  II. 

(1)  Bank  discount  being  5  per  cent.,  a  person  receives 
$37.10  less,  than  the  nominal  value  of  his  bill.  What 
should  ho  >teceiv0  for  his  bill  if  true  discount  only  were 
deducted  ? 

(2)  A  person  possesses  a  sum  of  money,  the  simple  inter- 
est of  which  at  4  per  cent,  is  $536.25.  With  this  sum  he 
purchases  an  estate,  for  which  he  pays  by  a  note  payable  in 
4  month's  time,  and  which  being  discounted  at  4  per  cent., 
is  worth  at  present  exactly  the  money  he  possesses.  For 
how  much  is  the  bill  drawn. 
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(3)  True  discount,  at  4  per  cent.,  on  a  sum  of  money 
being  $15,  fiud  simple  interest  on  the  same  sum  at  5  per 
cent. 

(4)  The  interest  on  a  certain  sum  of  money  is  $180,  and 
the  discount  on  the  same  sum  for  the  same  time,  and  the 
same  rate  of  interest  is  $150;  find  the  sum. 

(5)  If  the  interest  on  $A  for  a  year  be  equal  to  the  dis- 
count on  $B  for  the  same  time,  find  tne  rate  of  interest. 

(6)  If  the  three  per  cents  are  at  90  one  month  before  the 
payment  of  the  half-yearly  dividend,  what  is  the  rate  of 
interest  ? 

(7)  A  gives  B  a  bill  for  $a,  due  at  the  end  of  m  years,  in 
discharge  of  a  bill  for  §b,  due  at  the  end  of  «  years:  for 
what  sum  should  B  give  A  a  bill  due  at  the  end  of  p  years, 
to  balance  the  account  at  Compound  Interest  ? 

(8)  Given  A  my  income,  a  the  premium  for  assuring 
3100,  r  the  rate  of  Interest  per  cent,  per  annum ;  find  what 
sum  I  must  lay  out  in  assuring  my  life,  so  that  my  execu- 
tors may  receive  a  sum,  whose  interest  shall  equal  my 
reduced  income. 

(9)  A  sells  goods  to  B  and  allows  him  10  per  cent,  dis- 
count, if  he  pay  in  six  months ;  what  discount  ought  he  to 
allow  if  payment  be  made  in  two  months,  at  5  per  cent,  per 
annum,  simple  -interest '? 

(10)  The  discount  on  a  promissory  note  of  $100  amounted 
to  $7.60,  and  the  interest  made  by  the  banker  was  $5'405 
per  cent. ;  find  the  interval  at  the  end  of  which  the  note  was 
payable. 


EQUATION-  OF  PA  V  V/:.YTS. 
11.  To  find  the  equated  time  of  payment  of  tiro  sums 

■  ln>-  ,/t   i/ij'urrut  timrs  at  ii  ijivnn  rut''  of  ii/ten8tf 
__*:-    <Fi+  J'  N 

l..  i  I' .  l' .  hi'  the  sums  duo  at  the  end  of  bhe  time 
the  rate  of  interest ;  take  time  N  greater  than 

I'll,  n  it  i    uiMiiifi!  i  llial  tin'  amounts   of   I',,  l\,  at 
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the  time  N,  should  in  equity  be  together  equal  to  the 
auiouut  of  their  sum,  (Px  +  P2)  in  the  same  time. 

Whence, 

/  \N  — th  /  \N— «a        /  \ 

Pi   (l+r)  +  P2(l+rj  =(Px  +  P.  J 

/  VH-« 

1  +  r 

or  dividing  both   sides  by  11  -r  r I      ,  Pi   II  +  r\ 


+p2  (1  +  r)    ^  -  (p,  +  p2  (l  +  /•)    n (i; 

that  is,  the  present  values  of  these  sums,  due  at  their  respec- 
tive times,  aro  equal  to  the  present  value  of  their  sum,  due 
at  the  equated  time. 
If  we  expand  and  neglect  r3  and  higher  powers  we  have, 

Pi  (1  -  nL  r)  +  V,  (1  —  n.  r)  =  (  Pi  +  P„ )   (1  —  nr) 
or,  Pivu  +  Pa«,        [Pi   +  P,)»; 

l'i  /i,  -t   Pj  n% 

1\  +  Pa 
which  is  the  rule  given  in  Art.  184. 

12.  We  have  seen,  Art.  6,  that   the  expansion  of 

/  \  "  « 

\1  +  rj        ,   neglecting   ra  and  higher  powers,  gives 

common  present  worth  instead  of  true  present  worth. 
The  above  process  is,  therefore,  incorrect.  It  may 
easily  be  seen  that  we  have  taken  the  interest  instead  of 
the  discount  of  sum  paid  before  it  is  due,  and  thus, 
since  interest  is  greater  than  discount,  Art.  7,  a  small 
advantage  has  been  given  to  the  payer. 

13.  If  we  write  equation  (1)  in  the  form, 

Pi        ■         Pa       _    Pi  +Pa 

(1  -+-  r)»i   "*"  (1  +r)»a  -   (1  +  r)« 
and  expand,  neglecting  rt,  and  higher  powers,  we  have 
Pi      +       P2  Pi  +  P2. 


1  -4-  vi>-        1  +  n2r      '    1+nr' 

which  is  the  form  of  the  equation  for  Simple  Interest. 


888  APPENDIX. 

Solving  for  n  we  get 

=  PlW|  +  P2«a  +  r(P1  +  P2)  n^  t 

Px  +  P2  +  r  (P^  +  P^     ' 
which  is  the  correct  value  of  the  equated  time. 

If  r  be  a  very  small  quantity,  as  in  practice  it  usually  is, 
and  Pu  P2>  not  very  large,  we  shall  have 
F1n1  +  P2»a 


Pi  +  ?2 


,  as  before. 


ANNUITIES. 

14.  The  term  Annuity  is  understood  to  signify  any 
interest  of  money,  rent,  or  pension,  payable  from  time 
to  time,  at  particular  periods ;  and  these  payments  may 
take  place  yearly,  half-yearly,  quarterly,  &c. 

15.  To  find  the  Amount  of  an  Annuity,  to  be  paid  for 
a  given  number  of  years,  at  Compound  Interest. 

Let  A  be  tho  annuity,  n  the  number  of  years,  R,  the 
amount  of  one  dollar  in  one  year,  M  the  required 
amount. 

We  have 

Amount  due  at  the  end  of 

1  year  =  A 

2  "     =A+AR 

8    "     ^=A  +  AR  +  ARa 
he    "     =&c 
n    "  Ar-AR  +  AR«  + +  AR»-» 

=  A.R"-1 
11- 1 

H«mce     M  =  A  j*-* 

16.  i'-r  Simj.li'   Int.roHt,  expanding  and  neglecting 

i  powers,  wo  get 
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=  A(M  +  ^(»-l)r). 

17-  To  find  the  Present  Value  of  an  annuity,  to  be  paid 
for  a  given  number  of  years,  at  Compound  Interest. 

I.  The  amount  of  the  annuity  at  the  end  of  the  first 
year  is  A,  while  the  present  value  is  AR_1 ;  similarly, 
the  amount  at  the  end  of  the  nth  year  is  Alt"-1,  and  the 
present  value  is  AR~".  Hence  in  order  to  obtain  the 
present  value  from  the  amount  we  must  first  multiply 
the  formula  for  the  amount  by  R,  and  then  change 
the  sign  of  the  index  of  R. 

Multiplying  by  R  we  get 

A    R»+!  -JR 
It       1 
Changing  sign  of  index  we  have 

P  =  A.R_"r"+1'  —  R_1 


=A 


R-!-l 
B-»  - 1 

'l    -    R 


=4(1 -Br-). 

II.  We  may  obtain  the  same  result  by  proceeding  on 
the  principle  that  if  the  present  value  P  be  put  out  to 
compound  interest  for  n  years,  it  ought  to  amount  to 
the  same  as  the  annuity  for  that  time. 

„  R»  -  1 

Hence  PR"  =  A  — R_1 

1  — R-» 


=;M1 
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III.  We  will  now  proceed  on  the  principle  that  the 
present  value  P  is  the  sum  of  the  present  values  of  the 
respective  annual  payments. 

Present  value  of  A  due  1  year  hence  =  AR— ' 
"  "  2  =  AR-* 

&c.  =  &c. 
"  n         «      *«     —  AR-" 

A  P  =  AR-J  -f  AR-2  -f  AR"S  .  .  .  AR-» 

R-»-l 


=  AR"1 


=  4,i 


R-1-! 


SM 


18-  For  Simple  Interest,  expanding  and  neglecting 
r2  and  higher  powers,  av  .  get : 


r  \  K"  ) 


_  A      (1    1    ,!"      J 

r  '       (M  /•)'' 

^  A      l  +  nr  +  n(£±)i*  +  .  . 

.  .  — 1 

r                1  -|-  »w 

_  A      n  +  "  (»»— l)r 
1  +  nr 

nA.  2  +  (n— l)r 

'2            1  +  nr 

19.   To  find  the  present  value  of  a  perpetital  annuity. 
I .   I!> <■/,(>/,;, !</  Compound  Interest. 

P  =  All""1  +  ARrj!  ....  ad  infinitum, 
AR-» 
=1-  B  I 
A 

K     1 

-A. 

r 
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77.  Reckoning  Simple  Interest, 
nk    2  +  (n  —  l)r 


P 


2  1  +  ur 

»a   ;  +  (i—  s-y 


2  -l   +  r 

n 

Now  when  n  —  x  ,  the  limit  of 

J-  +  (l-|)r  Of(l-0)r  = 

=  0  fr 


n 

Hence,  the  limit  of  P,  when  n—  cc  —  ±_»    =  x  • 

a 

This  result  shows  that,  an  infinite  sum  of  money  is  re- 
quired to  be  left,  in  order  to  insure  an  equal  annual  pay- 
ment for  ever,  which  is  absurd.  It  indicates,  therefore, 
that  the  only  correct  method  of  computing  annuties  is  on  the 
compound  interest  principle. 

20.  To  find  the  Present  Value  of  an  annuity,  to  com- 
mence at  the  end  of  p  years,  and  then  to  continue  q  years. 

The  present  values  of  the  first,  second,  4c,  qth  payments, 
due  at  the  end  of  p+1,  4c,  p  +  q  years  respectively,  will 
evidently  be 

AR-'p+i;,  AR-'P+i",        4c.    AR  -n+v  ; 

when  the  present  value 

P  =  AB,~(*+V.  1 1  +  R-i  4.  R-«  +  . . .  +  R-f«-i> 

U-R-1! 
=    A_       j^-i) 

Rp+Q      •  (R  _  I). 

If  the  annuity  is  payabh  fur  ever  after  q  years  have  ex- 
pired, by  summing  the  above  series  ad  infinitum,  we  have 

p  =  _A__ 

R(Rp-1) 

These  formula  enable  us  to  compute  the  values  oi  Rever- 
sions, or  Annuities  in  Reversion  ;  and  the  latter  determines 
the  value  of  the  Fee  Simple  of  the  freehold  estate,  which  is 
to  fall  in  at  the  expiration  of  p  years. 
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Ex.  1.  A  sum  of  $a  is  borrowed  for  a  period  of  m 
years,  to  be  repaid  by  equal  annual  instalments,  the 
first  payment  to  be  made  after  one  year.  Find  the 
amount  of  the  annual  instalment. 

Let  A  be  the  annual  instalment. 
Then  the  amount  of  this  annual  payment  in  w  years. 
A 


=  7{R"  +  i} 


Again,  if  the  sum  a  be  allowed  to  accumulate  for  m  years 
at  compound  interest,  its  amount 
=  aRm. 

Now,  these  two  amounts  ought  to  be  equal. 
Hence,  we  have 


?{* 


Ex.  2.  The  present  value  of  an  annuity  of  $1,  to 
continue  x  years,  is  $10  ;  and  the  present  value  of  an 
annuity  of  $1,  to  continue  2a;  years,  is  $16;  find  the 
rate  of  interest. 

1 
Here,  10  -=  -  (1-R-*),  art.  17, 

and  16  =  \  (1-B-"0j 

I6.        1-B-* 
*'•    10  =:   1-R— 

(1-R-*)(1  +  R-*) 

1-K 

=--  1  +  R-* 

16 
or  2  -  ft-  =  1  -  R- ; 

.-.  1  -R-  =4- 
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Substitute  in  the  first  equation,  we  get 
2        1 

— .   _i_  =  io 

5         r 

J_ 

r  =  25 
100  r  =  4. 

The  rate  is,  therefore,  4  per  cent. 

Ex.  3.  A  mortgage  of  $5,000,  interest  at  6  per  cent, 
per  annum,  has  7  years  and  10  months  to  run ;  find  its 
present  value,  interest  at  10  per  cent,  per  annum,  pay- 
able half-yearly. 

The  first  payment  of  interest  is  $300,  and  will  be  due  in  10 
months;  its  amount  for  seven  years,  at  10  per  cent.,  pay- 
able half-yearly,  will  be  300(l-05)14.  Similarly,  the  amount 
of  the  second  payment  of  interest  at  the  end  of  the  7  years, 
will  be  300(1-05) ia  ;  and  so  on.  The  amount  of  the  last 
payment  will  be  $800. 

Hence,  the  whole  amount  of  the  mortgage  and  interest 
will  be 

6000 +  300(1-05)14  + 300(1 -05)u  + +800. 

=  5000  +  800  {(l-05)u  +  (l'05)w+ +  1} 


f(l-05)"-ll 
l(l-05)a  -  V 


—  5000  +  300 

l(l-05)! 

=b  8462-06. 

Now,  if  the  present  value,  P,  be  put  out  to  compound 
interest  at  10  per  cent,  per  annum  for  7  years  and  10  mos., 
it  ought  to  amount  to  the  same  as  the  mortgage  for  that 
time. 

.'.  P<105)15»  =  8462-06 

.'.  P  s=  3940-18. 

The  Present  Value  of  the  Mortgage  is,  therefore,  $3940.18. 

The  value  of  (l-05)«»  may  be  found 

(1)  By  means  of  a  table  of  logarithms. 

(2)  By  raising  1-05  to  the  16th  power,  dividing  this  by 
105  we  obtain  the  15th  power,  taking  §  of  the  difference 
and  adding  to  the  loth  powa»,  we  get  approximately  the  15f 
power  of  1-06. 
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(3)  By  the  Binomial  Theorem,  as  follows  : 

(1.05)*  =  (1  +  ^)*  =  1  +  eV— aAxr  =  1-0163  ;  then 
(1.05)16-f- 1.0163  will  give  a  close  approximation  to  (1.05)16* 

For  additional  information  on  this  subject  consult  Loan 
Tables  by  Professors  Cherriman  and  Loudon. 

Exercise  III. 

(1)  A  person's  dividend  from  his  Bank  Stock  is  $530  a 
year.  What  is  the  present  value  of  this  income  for  five 
years  to  come,  computing  by  simple,  and  also  by  compound 
interest,  at  7  per  cent. 

(2)  What  annuity,  to  continue  20  years,  can  be  purchased 
for  $10000,  allowing  compound  interest,  at  5  per  cent. 

(3)  For  what  sum  might  the  Government  of  a  country 
undertake  to  pay  an  annuity  of  $1000  a  year,  for  ever,  on 
the  supposition  that  money  may  always  be  invested  at  6  per 
cent. 

(4)  For  what  sum  might  an  annuity  of  $400  a  year,  for  10 
years,  to  commence  in  5  years,  be  purchased,  allowing  com- 
pound interest  at  6  per  cent  ? 

(5)  A  person  who  enjoyed  a  perpetuity  of  $1000  per 
annum,  provided  in  his  will  that,  after  his  decease,  it 
should  descend  to  his  only  son  for  10  years,  to  his  only 
daughter  for  the  next  20  years,  and  to  a  benevolent  Institu- 
tion for  ever  afterwards.  What  was  the  value  of  each 
bequest  at  the  time  of  his  decease,  allowing  compound  inter- 
est at  6  per  cent.  ? 

(6)  A  person  at  the  age  of  22  put  $100  at  interest,  at  6 
per  cent.,  and  $100  each  year  afterwards,  until  he  was  40 
years  old.  Ho  also  collected  the  interest  annually,  and  con- 
verted the  Rame  Into  />rincipal ;  what  amount  was,  by  those 
meaDS,  accumulated  ? 

(0)  A  corporation  borrowi  .L':»7fV'.)  at,  4  per  sent.,  to  bo  paid 

•  i  by  equal  animal  instalments.     What  will  be  the 
annual  paymc-i 

(7)  A  property  i';  lei  nut  on  leaso  for«  yours  at  an  annual 
rental  of  $/>,  and  aft <•■  [g  renewed  (|n  pay 
inga  fmo  of  $(i.     What  iathe  additional  rent  equivalent  bo 

(H|  •  i  rent    and   a   fin  ■   ol 

$p.    When  />  v""    ol  fchi  metai  what  line  dot 

paid  t"  extend  those  p  years  to  7,  at  oomponnd  niicrost  f 
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(9)  If  two  joint  proprietors  have  an  equal  interest  in  a 
freehold  estate  worth  $a  per  annum,  but  one  of  them  pur- 
chased the  whole  to  himself  by  allowing  the  other  an  equiva- 
lent annuity  of  $6  for  n  years,  find  the  relation  between  a 

and  b. 

(10)  Find  the  present  value  of  an  annuity  of  $1,  paid  n 
times  per  annum,  and  continuing  for  m  years,  allowing 
compound  interest  at  the  rate  of  r  per  cent,  per  annum ; 
and  prove  that,  as  n  is  indefinitely   increased,  this  present 

1  _    —  mr 

value  continually  approaches  the  limit    . 

r 

(11)  A  monthly  instalment  of  $10  has  2  years  one  month 
to  run,  what  sums  must  be  paid  at  once  to  reduce  the  period 
six  months,  money  being  worth  one-half  per  cent,  per 
month? 

(12)  A  mortgage  of  $4000  interest  at  5  per  cent,  per  an- 
num, payable  half-yearly,  has  17  years  and  8  months  to 
run.  Find  its  present  value,  interest  10  per  cent,  per  an- 
num, payable  half-yearly. 

(13)  If  two  sums,  »x,  s2,  due  at  times  tv  t.v  be  paid  to- 
gether at  an  intermediate  time  t,  t  being  determined  from  the 
equation. 


%R-*,  +  *B-<* -(%+**&-*. 


Show  that  whichever  mode  of  payment  be  adopted 

(1)  At  any  antecedent  period,  the  present  values  are  the 
same ; 

(2)  At  any  subsequent  period,  the  amounts  are  the  same  ; 

(3)  At  the  intermediate  time  of  payment,  the  interest  of 
the  sum  overdue  is  the  discount  of  that  not  due. 
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CUBE  ROOT. 

The  extraction  of  the  cube  root,  by  the  ordinary  rule,  is  a 
troublesome  process,  seldom  used  and  easily  forgotten.  The 
following  process  is  much  simpler. 

Let  a  be  an  approximate  value  of  the  cube  root  of  N,  so  that 
3*/N  =  a-f-a*,  x  being  very  small ; 
then  N  =  (a  +  xf  —  as  +  3a2x  +  8a  x*  +  x* 

=  a8 +  3  a  x(a-\-x),    nearly,     since  x    ia 
small. 

First  suppose  N  =  as  +  3a2x 
N-as   . 

N  +  2as   . 
and     .'.     a  +  x    = — g^g- ' 

N  +  2a» 
therefore,  more  nearly,  N  =  a    +3ax. — g^y-  f 

N-a8 
and  x  =  a.    — ~^;, 

and,  therefore,  3  /  N  ==  «+* 


v 


Suppose  we  wanted  to  find  the  cube  root  of  any  number  N. 
In  the  firHt  place  we  find  lOBM  nuinlier  a  whoso  cube  in 
w.incwliero  near  tin'  given  nuinlier.     Then  the  fraction, 

8N+«£ 

N   f  ' 
will  bo  a  nearer  appro \  i i ■  ■  :i t  ian  to  the  CO.be  TOOt  than  CI  Itsdll 

wan.    WIk'h  wt  bare  found  this  value,  w%  ean  take  khia  us 
a  and  repeat  the  pfOOIlli 

Tims,  to  find  tlio  cuho  root  of  J-41 -Mil IJt07,  we  observe  thai 
nearest  to  '241.     Hence  the 
ratal  of  a  li  •'•• 


APPENDIX.  847 


Therefore,     2  N  +  a   ., 

N  +  2a9  ' 
699-608734 


673  804367 
4197  636404 


X    6 


~~    673-804367 
=  6*23  very  nearly. 
On  trying  6.23  we  find  it  is  correct. 

Ex.  (1).  Find  the  cuhe  root  47. 
The  nearest  cube  to  47  is  that  of  4. 

Hence,  °- 

N  +  2as 

_  94   +  64   x  4 

47  +  128 

_  ??? 

~~  175 
_  2528 
~~    700 

=  3.61  nearly. 
Next,  talco  3.61  for  a,  and  substitute  in  the  formula,  and 
are  get  8.6088261,  which  is  correct  to  seven  places  of  deci- 
mals. 

Ex.  (2).  Find  the  cube  root  of  10. 

T     ,,  .  2  N  +  a8 

In  this  case, .a 

N  +  2  a8 

=    *Lti-X  , 

10   +    18 

s=  2.153. 

Next,  substitute  2.15,  instead  of  2,  and  we  get 

20+9-938375  _-_ 

X   2'lo 

10  +  19-876750 

=  2-1544346, 
which  is  correct  as   far  as   six   places   of  decimals.     This 
method  has  also  the  practical  advantage  that  an   error  o: 
work  gets  corrected  at  the  next  trial. 


ANSWERS. 


Exercise  I. 


P2 
(3)    -jjT-  (5)  22-5  years,  nearly. 


PE6+C 
(6)    4's  share  is 


(7)  5  per  cent.        (8)     ^2Il! . 

log.  (mn-m  +  n)  —log.  mn 

(10)     n   =  20|£L?.  (11)     17-67  years. 

log  e 

(12)     2762.        (13)     125  years,  nearly.       (14)     $M00. 

Exercise  II. 
(1)     $706.66*.         (2)     813585.         (3)     $19.50. 

(4)     $900.  (f>)     100  5  Z A  per  cent. 

A 

(6)     m.  (7)     aBP-m— bW-m. 

Aa 

(8)  —r.  (9)    11-463  per  cent.       (10)    1 J  years. 

rotM  III. 

(1)     At  siiniiln  intorest,  $2237.77;  at  compound  interest, 
$2178.10.  (2)     1802.42. 

U6666.66|.  (4)     $2199.95. 

(0)    I7860.OH;  si;  id  1.7 1;  $2901.83. 

150-76  &rjv 

w    l-fi'M)-*  •  (7)   i; ■     i  • 

«  i^  (r--r-)  (9)  \  2  (i-  y 

i 
no    - 


1  —  /ji  r\mn'  [.    '  '    inicinHt  of  $1  for  1  year. 


11)     $5H.9<;h.  i     $2-122.85. 


ENGLISH  HISTORICAL  EPOCHS. 


///   Eight  Volumes,  each  complete  in  itself, 

%och0  of  Qtnglish  Jjietorg 

A  BBBJBfl  01  BOOFJ  naukatim.  rai 

HISTORY  OF  ENGLAND  AT  SUCCESSIVE  EPOCHS. 

I5y  VAKIOUS  YVKITKKS. 

Edited  by  the  Rev.  MANDELL  CREIGHTON,  M.A. 

LATH   FKLliOW    AND   TUTOR   OK    MKKToN    COLI.KUK,    OXFORD. 


I.  EAKLY  ENGLAND,  up  to  the  Norman  Con- 
quest. By  FBKDEBIOK  Y(>kk  PoWHLL,  B.A.,  Law 
Lecturer,  Gh.  Ch.  and   Bistorica]   Lecturer  Trin.  Coll., 

Oxford.      With    lour   Maps. 

'  it,  is  carefully  and  clearly  written,  and  will,  we  think,  adequately 
fulfil  what  seems  to  be  Its  purpose  to  form  ■  text  book  lor  those 
beginning  the  study  of  this  Epoch  of  English  History.' 

BOI  i    Uh'NAI.   TlMKS. 

'  It  is  a  satisfactory  feature  of  the  toarhlng  of  these  days  that  so 
much  attention  is  paid  in  this  minute  and  ret  oomprehensive  faahlou 
to  the  teaching  of  History.  Mr.  Yohk-Powsui's  little  book  will  be  of 
Immense  service  to  all  English  teachers.     It  is  likely  to  Interest  the 

pupil,  and    it   eertainly  will   give   him   a   desire   to    pursue   historical 
studies.'  SroisMAX. 


ENGLAND   a   CONTINENTAL  POWER,  from 
the  Conquest  to  Menu  Charts,  lu(io'-121ti.     By  Louisjr 

Crkighton.     With  Coloured  Map. 

'A  very  good  epitome  of  English  History  from  the  Conquest  to  the 
Great  Charter.  It  is  simply  and  Intelligibly  written,  without  being 
overloaded  with  details;  and  the  constitutional  changes  and  leading 
features  of  the  period  generally,  are  brought  within  the  comprehension 

Of  the  youngest  scholar.     Altogether  the  volume  is  admirably  adapted 
to  its  purpose  as  an  elementary  school  history  for  beginners.' 

Academy. 
'  The  object  of  this  series  is  to  provide  purely  elementary  works  of 
history  suited  for  the  intelligence  of  young  students.  Having  regard 
to  the  work  as  one  simply  of  history,  it  must  be  praised  highly.  It 
presents  In  plain  form  and  with  skilful  arrangement,  a  clear  view  of 
the  vastly  important  history  of  the  period  to  which  it  relates.  It  is, 
indeed,  a  little  handbook  that  may  be  of  use  to  other  people  than 
young  students  in  elementary  schools.  All  the  volumes  are  deserving 
of  the  highest  praise. ' 

Scotsman. 


ENGLISH   HISTORICAL  EPOCHS. 

The  RISE  of  the  PEOPLE,  and  Growth  of  Par- 
liament, from  the  Great  Charter  to  the  Accession  of 
Henry  the  Seventh,  1215—1485.  By  James  Rowley, 
Professor  of  English  History  at  the  New  Bristol  College. 
With  4  Maps. 

'  There  is  much  to  recommend  the  plan  of  publishing  such  a  work 
in  a  series  of  small  volumes  instead  of  in  one  larger  and  more  ex- 
pensive, especially  as  it  is  intended  for  use  in  schools.' 

Literary  World. 

'  Professor  Rowley's  work  is  very  well  done ;  for  brevity  is 
thoroughly  secured,  not  by  a  dry  condensation  of  facts,  but  by  the 
selection  of  important  points,  distinctly  bearing  on  the  chief  features 
of  England's  development.  The  main  object  is  te  shew  the  youthful 
student  how  Great  Britain  becamo  what  she  is,  and  in  this  the  Author 
is  quite  successful.  Nothing  cheaper,  better  written,  or  more  useful, 
has  ever  been  offered  to  the  public. ' 

Western  Daily  Mercury. 

'  The  main  subject  of  the  book  is  the  growth  of  Parliament,  and 
tin-  u  thoroughly  well  treated.  We  quote  the  opening  'discourse  "ii 
the  glories  of  the  thirteenth  century,  because  it  indicates  the  leading 
DOfpoM  of  the  work    and  displays  a  genuine    English    enthusiasm    for 

Parliamentary  institutions The  Lollard  movement,  and 

the  causes  which  led  to  the  risinir  of  the  Commons  in  1483,  are  treated 
more  fully,  anil  their  significance  more  distinctly  brought  out,  than 
is  usual  in  Inst. .lie.  ,,f  this  class.  Mr.  Rowley  has  closely  followed 
Mr.  Sniiiis  Ofl  the  difficult  subject  of  villcnage,  and  has  succeeded — 
teat—  in  making  his  explanation  clear  and  simple.' 

Saturday  Review. 


V.    THE   STRUGGLE   AGAINST  ABSOLUTE 

MONARCHY,  In.in  1603— 1688.     By  Hkktha   Mkhiton 
OOSDBY,  Author  of  '  King  ami  Commonwealth.'     With 

Two  Map  . 

•  rly  and  wnslbly  written.' 

kiiimiiroii  Daily  kkvirw. 

'  Ail  noiiii  m  a  uhild  i,  nlil  cnmi^h  to  HMD  ttW  idea  of  Constitutional 

II  lie  thankful  II    till  ttaehon  are  wise  enough  to 

i.BHKv's  Kiiidance.     The  only  dniiht  is,  whether  the 

mau  of  parents  will    ho  able  to  appreciate  the   real   goodnoss  of   th« 

book.1 

AUADIMT. 


Iplbr  #  €0/0  dbtuatiotxal  Series. 

AUTHORIZED   BY  TEE   MINISTER  OF  EDUCATION. 

HAMBLIN  SMITH'S  ARITHMETIC-B,  Thos.  Kirk- 

land,  M.A.,  and  W.  Scott,  B.A.    $1.00. 

HAMBLIN  SMITH'S  ALGEBRA-with  Appendix  by 

Alfred  Baker,  B.  A.,  Mathematical  Tutor,  University  College, 
Toronto.    00  eta. 

HAMBLIN    SMITH'S  GEOMETRY-Schooi  Edition, 

with  Examination  Papers,  from  the  Toronto  and  Magill  Univer- 
sities, and  Normal  School,  Toronto.  90  cents.  Books  1  and  2, 
with  Examination  Papers.  Cloth,  80  cents.  Books  2  and  3,  with 
Examination  Papers,  30  cents. 

POTT'S    ELEMENTS  OF  EUCLID-With  Examination 
Papers,  75  cents.    Books  1  and  2,  30  cents.    Books  2  and  3,  30  cts. 

ELEMENTARY  STATICS  —  By  Thos.    Kirkland,    M.  A., 
Science  Mae'-er,  Normal  School,  Toronto.    91.00. 

HAMBLI?     SMITH'S    STATICS—  with  Appendix  by 

Thos.  K£     >aml,  M.A.    90  cents. 

HAMBI   N  SMITHS  HYDROSTATICS-75  cents. 

FLEM!    >!G'S  ANALYSIS— With    Examination    Papers,  by 
W.  ¥    aston,  M.A.    Second  Canadian  Edition.    $1.00. 

MAS   N'S  ENGLISH  GRAMMAR— with  Appendix  by 

W    Houston,  M.A.    75  cents. 

SWINTONS    LANGUAGE    LESSONS-Adapted  to 

Junior  Classes  Canadian  Schools,  by  J.  McMillan,  B.A.,  Ottawa 
Collegiate  Institute.    25  cents. 

BEATTY  &  CLARE'S  BOOK-KEEPING-70  cents. 

HEALTH  IN  THE  HOUSE— By   Catharine    Buckton,  60 
cents. 

EPOCH  SERIES  OF   HISTORY— By  Rev.  M.  Creighton, 
MA. 

LEWIS'  HOW  TO  READ— 76  cents. 
SPALDING'S  ENGLISH  LITERATURE-90  cent* 
SMITH'S   PRIMARY    DRA  VVING  CARDS  -  Pet 

series.  15  cents. 

SMITH'S  DRAWING  BOOKS -Nos.  I,  2  and  3-Primary 
and  Intermediate  Course,  each  15  cents. 

SMITH'S  PRIMARY  MANUAL  OF  DRAWING 

—$1.00. 

SMITH'S    INTERMEDIATE    MANUAL    OF 

DKAWING-$1.25. 


FOh;    SALE    BY 

ALL  BOOKSELLERS. 

Sent  free  by  mail  on  receipt  of  price. 


JttiUer  &  GLo.'s  ©iwtatinnal  (Series. 

swusTTOnsrs 
LANGUAGE    LESSONS. 


R.  DAWSON,  B  A,  T.  C.  I).,  Bead  Master  High  School,  Beilevine. 
I  have  Ipl'lii  very  much  pleased  by  the  introduction  of  "Swinton's 
Language  Lesson's,"  into  the  list  of  Canadian  School  Books.  It  is 
simple,  comprehensive,  and  reliable  ;  and  shows  very  clearly  how  easily 
the  study  of  grammar  may  be  made  to  go  hand  in  hand  with  the 
practice  of  Composition,  the  great  end  for  which  grammar  ought  to 
be  taught.  We  have  at  last  an  elementary  text  book  which  may  In- 
entrusted  into  the  bauds  of  the  most  inexperienced  teacher  without 
any  fear  of  its  being  abused. 

JOHN  JOHNSTON,  I'.  S.  1.,  South  Bastings. 
I  have  cereftilly  examined  "  Swinton's  Language  Lessons,"  and  am 

convinced  from  what  1  have  seen  of  it,  ami  from  what  I  have  beard  from 
some   of    my   most,   experienced   teachers,    that   it   is   by    far   the  best 

Kliinentarv  tc\t  1 k  on  the  subject  that  has  yet  been   placed   within 

n-ach  of  our  Canadian  children.     The  simultaneous  exercises   id   com 

position  are  an  admirable  feature.    I  shall  recommend  the  book  for 

ii  i  in  all  the  schools  in  mv  district. 

.1.  M.  im,.\  ri,  M  i>..  r  s.  Inspector,  Pioton. 
i  .mi  .; i rath  pleased  with  this  little  work,    our  best  and  most  ex 
perieaced  teachers  teach  granunar  to  junioi  lly,  after  the 

-one  fashion.    Young  and    inexperienced   teachers  can  do  as  Wall  With 
"Uinguagr  •  the  Oldest    and   best,    can    do  without  it.      For 

liiipilH  just  entering  upon  this  important  branch,    this  little  book  in 

question  has  no  inpertor  in  tic-  marki  1. 

\v.  s  ci.i:nm;mm;,  [nspeotoi  Bait  Brnoe,  Wralkt 

•     •     *     With  its  valuable  aid   tin •  teacher  will  find  if  no  dill'n lull 
task  to  make  tin-  study  of  language  a-  or  pupils,      i 

esteem  it  m  highly  thai  I  wUl  nat  my  Influei  ito  the  band 

■  y    ti-acln  r  in    m\     di   I  n.t,  and,  it  an'  b  Dl  i/.cd,  into  cm  tv     Ohool 

''kawtaa. 


ROb.ibT  m  LTHE80N,  M  \  ,  h.  H    I  rValkerton. 

illy    prove    ,i    boon  to  leach 
'  i  OmpO  lltion.      I    Ibid    tli 

I  nil  treatises,  as  It  1  In  a  practical 

i-  s.  i  ,  county  Haldlmand,  OaK 
I  have  curufulh  examined  Sun.  |  n  junior 

classes  and  eonsidei  il  nni  ol  the  b<  il   yc(  publl  nod,  being  adrn 
i  foi  use  in  oar  public  *  boots. 


SWINTON'S  LANGUAGE  LESSONS. 


GEORGE  WALLACE,  B.A.,  Prin.  High  School,  Weston. 
*    *    A  good  book  for  practical  work, 


school 


J.  II.  .JOHNSTON,  II.  M.  High  School,  Thorold. 

*    This  little  book  supplies  a  want  much  felt  in  our  public 


M.  McPHERSON,  MA.,  Head  Master  II.  S.,  Presc  tt. 
•    •••     I  hope  this  work  will  inaugurate  a  new  and  more  success- 
ful method  of  teaching  this  important  subject. 


JOHN  J.  MAGEE,  M. A., Head  Master  II.  S.  Uxbridge. 
Swinton'a  Language  Lessons  is  an  excellent  work.     It  ought  to  be 
used  by  every  teacher  of  Junior  pupils. 

T.  O.  STEELE,  P.  S.  I.  L'Original,  County  Prcscott, 
I  am   well   pleased   with   its  conciseness,  plainness,  and  pleasing 
I  feel  that  it  will  be  of  great  use,  especially  to  young  and  in- 
experienced teachers, 

JOHN  DEARNESS,  I.  P.  S.,  East  Middlesex,  London. 
*     *     *     I  am  very  much  pleased  with  it,  and  can  conscientiously 
recommend  it.     The  abundance  of  good  examples  it  contains  is  a  most 
excellent  feature 


S.  P.  ROBINS,  M.A.,  Sec   P.  B.  of  School  Commissioners,  and  Sup't 
Of  Schools,  Montreal. 
*     *     *     It  is  an  easy,  clear  and  practical  introduction  to  Gram- 
mar In  its  relation  to  Composition,  and  I  hope  to  see  it  introduced  in- 
to the  schools  of  this  city. 


JAMES  TURNBULL,  B.A.,  Prin.  High  School,  Clinton. 
*     *     '      I  consider  it  a  most  excellent  book  for  the  purpose  in- 
tended.    It  supplies  a  want  that  has  long  been  felt  by  the  teachers  ol 
Ontario.     I  shall  recommend  its  introduction  here 


W.  W.  TAMBLYN,  M.A.,  H.  M.  High  School,  Oshawa. 
*     I  think  that  it  is  greatly  superior  to  cither  of  the  other  author 
Ised  grammars,    I  am  sure  that  pupils  using  this  book  would  on  an 
average,  make  as  much  progress  in  three  months  as  in  either  of  the 
others  in  three  years. 


From  the  "WHIG,"  Kingston,  Aug.  4th,  1S77. 
*    *    *    The  work  is  an  attempt  to  bring  lac  subject  of  language 
home  to  children  at  the  age  when  knowledge  is  acquired  in  an  objec- 
tive way,  by  practice  and  habit,  rather  than  by  the  study  of  rules  and 
definitions.     It  is  calculated  to  fulfil  its  object  fully. 


From  the  ADVERTISER. 
Swinton's  is  a  bnok  of  exercises.  Every  part  of  the  subject  is  taken 
up  by  the  pupil,  turned  over,  thoroughly  handled,  considered  from 
every  point  of  view,  and  the  intelligent  knowledge  thus  derived  gen- 
eralized into  a  definition.  But  the  best  feature  of  the  work  is  that  as 
the  knowledge  of  Grammar  is  acquired,  it  is  immediately  turned  to 
practical  account  in  composition. 


SWINTON'S  LANGUAGE  LESSONS. 


TH.  GUAIDOT,  I.  P.  S.  Sandwich,  North  Essex. 
I  take  pleasure    in    testifying-  to  its  superior  excellence  and  com- 
pleteness, and  should  be  very  much  pleased  to  see  it  introduced  into 
all  our  schools. 

ROBERT  RODGERS,  P.  S.  L,  Comngwood. 
I  have  no  hesitation  in  pronouncing  it  an  admirable  book  for  be 
ginners.     If  faithfully  taught,   it   would  serve  to  make  Composition 
which  for  the  most  part  is  sadly  neglected  by  teachers,  and  disliked  by 
pupils,  an  easy  and  delightful  study. 

F.  BURROWS,  P.  S.  I.,  Lennox  and  Addington  Counties. 
It  is  a  work  of  rare  excellence,  in  fact  the  best  I  have  ever  met  tor 
teaching  English  Grammar  and  Composition  to  children.     My  teachers 
who  have  used  it,  unanimously  speak  of  it  in  terms  of  the  highest 
praise. 

Rev.  GEORGE  BELL,  L.L. D.  Public  School  Inspector,  and  Minister  of 
St.  Paul's  Chnrch,  Walkerfon. 
Very  simple,    and   admirably  adapted   te  teach   the  principles  of 
t:.ammar  by  analysis.     The  pupil  will  be  drawn  on  to  take  in  these 
principles  as  a  pleasure,  rather  than  as  a  task. 

GEO.  BLAIR,  I.  P.  S.,  Gscnville  County. 
It  is,  in  my  opinion,  the  best  Primary  Cram  mar  yet  used.  It  is 
thoroughly  practical.  The  Author  follows  the  analytical  method,  and 
dwells  largely  on  many  subjects  too  much  neglected,  such  as  punc- 
tuation. Although  it  is  really  a  Grammar  the  Author  does  well  to 
avoid  that  name,  and  the  teacher  should  avoid  it  also  in  using  this 
work,  which  cannot  be  too  highly  commended,  or  too  generally  intro- 
duced. 

M.  3.  KKI.LY,  M  D.,  LL.B.,  Inspector  of  Public  Schools,  Brantford. 

da  the  liook  an  exeelleiit.   in!  roihlet  ion  to  th, 
of  Orammar.      The  anakti.-  is  the  met  hod  pursued  1>\   the  Author  ami 

insisted  on  bj  the  Editor,  the  pupil  being  led  up  by  the  simple 

cises  in  the  use  of  words  t  •  i  n,    i    i    : b,  instead  of  beginning   with 

tin  in    in    the    tnH     instaiir,'         Tin     I ,  raiment    of    |  ||  thus 

rational  ami  philosophical,  ami  cannot  (ail  to  awaken  the  intei 

learners  from  th itset.       It  is  just  such  a  work  on  English  Craiiunai 

as  we  migM  i  \|.i ct  from  the  hands  of  sxptl  UosJ    Inttruc 

tors. 


wu   WILKINSON,  m  I  .  Prta  Cent  Bohool,  Brantford. 

I  have  Hi.    high  ii  opln i he  adaptal Ion  of  tiiis  boo 

oompll  dad,  and  I  i  from  its  In 

tr.idiiet.iou  into -is mil  i..  a  exhaustive 

work  upon  i  i  methods  whloh 

i -i | ■(  to  ih.  :.ii    pupils 

For  the  lake  oi  the  pupils  who  have  i id  Grammar  a  hard  itudj  ami 

for  the  sake  ••'  mj  fellow  teachers  » ii  rttly  « lered 

to  produoo  better  rssjulti  on  thjarabjeot,  i 

ir  little  work  a  v.  rv  larifo  Sale. 


HOW  TO   EEAD; 

A  DRILL  BOOK, 
For  Correct  anc[  Expressive  Reading. 

ADAPTED  FOR  THE  USB  OF  SCHOOLS. 

By  Richard  Lewis,  Teacher  of  Elocution,  Author  of  "Dominion 
Elocutionist,"  &c. 


PRICE     75     CENTS 


J.  M.  PL  ATT,  M.D.,  P.  s.  Inspector,  Picton  Out. 

*  *  ♦  Lewis'"  How  to  Bead,"  Is  one  of  the  finest  little  books 
over  introduced  into  our  Canadian  Schools.  No  efficient  teacher 
will  foil  to  have  his  senior  classes  supplied  with  the  work  at  onco. 

.j.MOiiiiisj.,,  :u.a.,  M.D.,  H.  M.  High  School,  Newmarket. 

Suf.h  a  hook  was  wanted  and  I  am  glad  that  the  want  has  been 
supplied  by  an  Elocutionist  of  some  note.  1  have  adopted  it  for 
our  junior  classes. 

JOHN  SHAW,  Head  Master  High  School,  Om  I 

*  *  *  I  am  pleased  with  it  and  shall  certainly  introduce  it  at 
the  earliest  opportunity.  The  publication  cannot  but  be  pront- 
ible  to  tea  .her  and  pupil  alike. 

B.  N.  UODGEBS.  Inspector  of  P.  Schools,  Collingwoo.l. 

*  •  *  W<>  hope  this  book  will  be  bought  by  every  teacher, 
and  introduced  into  every  school.  We  firmly  believe,  that  no  tfnio 
could  be  '.otter  spent,  than  in  learning  the  simple  principles  itlays 
down  and  practicing  the  suggestions  it  gives  for  attaining  a  style  of 
reading  bulb  pleasing  and  effective. 

E.  M.  BIGG,  M.  A. 

*  *  ♦  I  wish  it  could  be  introduced  into  every  school.  No- 
thing IS  SO  MUCH  NKKDKD  IN  OUB  SCHOOLS  AS  SUCH  A  WORK. 

JOHN  AIACOUN,  M.A.,  Head  Master  of  Albert  College  Grammar 
School,  Prof,  of  Botany  &c. 

*  *  *  I  most  unhesitatingly  recommend  Lewis'  How  to 
Read  to  be  immediately  introduced  into  all  our  schools  and  that 
teachers  compel  pupils  In  the  higher  classes  to  obtain  it,  and  in- 
struct them  iu  the  use  of  it  every  day. 

J.  MILLER,  B.A..  H.  M.  High  School,  St.  Thomas. 

*  *  *  It  will  create  greater  interest  in  a  subject  that  Should 
receive  more  attention 


HOW    TO    READ LEWIS 

P.  A.  BWTTZEK,  M.A.,  H.  M.  Oakvillo  H.  B. 
Our  schools  have  long  felt  the  want  of  a  practical  work  ot 
teaching  how  to  read.    Lewis'  "How  to  Read,"  from  its  excel 
lence  wul  soon  be  in  every  school. 

JAMES  TURNBULL  B.A.,  Principal,  High  School,  Clinton. 

*  *  *  The  whole  work  is  well  adapted  to  make  intelleofcnal 
readers,  but  the  examination  questions  and  the  selections  deserve 
special  mention  as  without  these  the  book  would  be  incomplete. 
Every  teacher  of  reading  ought  to  have  this  work  thoroughly 
mastered. 

JOHN  JOHNSTON.  P.  B.  Inspector,  Belleville  and  South  Hastings. 

This  work  will  do  much  to  prepare  teachers  for  giving  instruc- 
tion^ this  very  badly  tuught  subject,  and  will  be  of  great  use  to 
private  students,  and  classes  in  High  and  Public  Schools. 

J.  ABTHUB  HOUSTON,  Hoad  Master  Hawkesbury  High  School. 

*  *  *  I  have  examined  "  How  to  Bead  "  very  carofully  and 
am  very  much  pleased  with  it.  The  effort  mado  to  reduce  reading 
to  a  science  is  one  with  which  I  heartily  sympathize  The  book 
will  well  repay  a  perusal  by  either  toacher  or  pupil.  The  binding 
and  printing  is  far  beyond  what  is  generally  found  in  school  book?. 

H.  If,  HICKS,  M.  A.,  H.  M.  Trenton  II.  S. 

*  *  *  Lewis'  How  to  Read  lays  down  in  a  clear  and  con- 
cise way  the  principles  upon  which  depend  tho  development  and 
improvement  of  the  vocal  organs,  gives  all  tho  rules  for  expressive 
reading  that  can  be  used  with  advantage  and  ends  with  some  very 
excellently  marked  selections.  The  examination  questions  are  an 
important  addition  and  are  very  suggostivo. 

REV.  GEO.  BLAIR,  M.A.,  I.  P.  B,  Orenville  Co. 

*  •  *  Mr.  Lowis'  work  is  not  only  rich  In  valuable  instruc- 
tions, but  contains  also  some  of  the  best  illustrative  pieces  in  (die 
English  language. 

D.  H.  HUNT,  Head  Master  H.  a  Waterdown,  Ont. 

*  *  *  Is  an  excellent  work,  and  will  greatly  aid  in  teach 
ing  reading. 

.1.  II.  JOHNSTON,  M.A.,  H.  M.  Thorold,  High  School. 
The  work  la  a  valuable  addition  to  the  text  books  of  the  period 
and  supplies  an  acknowledged  want. 


ENGLISH    GEAMMAE 

BY  C.  P.  MASON,  B.A.,  F.C.P., 
Fellow  o#  University  College,  London, 

With  Examination  Papers  by   W.  Houston,    M.A. 
PBIOB    75    CENTS. 


ALEX.  bIM,  MA.,  H.  M.,  H.  8.,  Oakvilla 
Upwards  of  three  years  ago  I  asked  a  grammar  school    nspectoi 
in  the  old  country  to  send  me  the  best  grammar  publi  hed  there. 
He  Immediately  sent  me  Mason. 

A.  P.  KNIGHT,  M.A.,  H.M.,  Kingston  Collogiato  Institute. 
Incomparably  the  best  text  book  for  the  senior  classes  of  oar 
high  schools  that  has  yet  been  offered  to  the  Canadian  public. 

J.  KING.  M.A.,  L.L.D.,  Principal,  Caledonia,  H.  8. 

Mason's  grammar  will  be  found  a  most  valuable  class-book  es- 
pecially for  the  instruction  of  advanced  classes  in  English.  The 
chapter  on  th«  Analysis  of  difficult  sentences  is  of  itself  sufficient 
to  place  the  work  far  beyond  any  English  grammar  hitherto  be- 
fore the  Canadian  public. 

RICHARD  LEWIS,  H.  M.,  Dufferiu  School  Toronto. 
As  a  philosophical  treatise  its  discussion  of  doubtful  points  and 
its  excellent  methods  and  definitions  cannot  fail  to  give  it  a  high 
rank  in  the  estimation  of  the  best  judges  of  such  works — the  school 
teachers  of  tho  country.  It  has  reached  a  twenty-first  edition  iu 
England  and  1  have  no  doubt  it  will  moot  with  the  same  high  ap- 
preciation in  this  Province. 

JOHN  SHAW,  H.  M.,  H.  8.,  Omemee. 
*  *  *  Mason's  Grammar  is  j  ust  such  a  book  as  many  teachers 
have  been  hoping  to  see  introduced  into  our  schools,  its  method 
being  to  teach  tho  subject  by  explanation,  definition  and  abun- 
dant illustrations  without  stereotyped  rules  thereby  making  the 
study  even  attractive. 

D.  C.MaoHENKY,  B.  A.,  H.  M.,  Cobourg  Col.  Institute. 
It  is  an  excellent  and  reliable  work.    It  will  be  well  received  by 
teachora  and  advanced  pupils. 

JOHN  JOHNSTON,  P.  S.  I.,  Belleville  and.South  Hastings. 
Of  all  the  grammars  that  I  have  seen,  I  consider  Mason's  the 
best.  ^_ 

J.  MORRISON,  M.A.,  M.D.,  Head  Master,  High  School,  Newmarket. 

I  have  ordered  it  to  be  used  in  this  school.    I  consider  it  by  far 

the  best  English  grammar  for  high  school  purposes  that  has  yet 

l  PlJOOred,      \Y?*^    u  Maar\Tk  "   «.rwl    "  Vlaminff"  Tin+.l-iinrr   mnrfl   RflAntl 

to  be  desired. 


MASONS   GRAMMAB. 

JAMES  TTJRNBULL,  B.A.,  Principal,  High  School,  Clinton. 

*  *  *  The  more  I  examine  it  the  better  I  like  it.  The  num- 
erous foot  notes,  the  appendices  on  derivation,  and  the  examin- 
ation questions,  are  very  valuable,  and  enhance  its  usefulness. 
*  ♦  »  <puo  book  should  have  a  place  in  the  library  of  every 
lover  of  English. 

JOHN  MACOUN,  M.  A.,  Head  Master  of  Albert  Collego  Grammar 
School,  Prof,  of  Botany,  <fec. 

*  *  *  The  appondix  alone  to  senior  pupils  and  teachers  of 
ALU  grades  is  worth  more  than  the  cost  of  the  book  as  it  contains 
that  which  cannot  bo  ignored  either  in  the  teaching  or  study  of 
modern  English. 

WM.  MACKINTOSH,  P.  S.  Inspector,  N.  Hastings. 

*  *  *  For  teachers  and  tho  members  of  their  advanced 
classes  it  has  no  equal. 

REV.  A.  MoCOLL,  P.  S.  Inspector,  Chatham. 

*  *  *  It  is  a  work  that  only  requires  to  be  known,  to  render 
it  on  essential  to  every  advanced  student  in  the  country. 

A.  MCCULLOCH,  M.A.,  H.  M.  Drummondville  H.  S. 

I  consider  it  an  oxcollent  work  on  the  subject— especially  in 
Etymology. 

J.  S.  CARSON,  Strathroy.,  H.  8. 
M'tiiy  difficult  constructions  aro  made  cloar  and  the  whole  work 
gives  evidence  of  carofid  preparation. 

GEORGE  WALLACE,  B.A.,  H.M.  High  School,  Weston, 
Mason's  English  Grammar  is  worthy  of  a  good  position  among 
it  text  books  on  the  subject. 

ALU.  I).  (UUIUKHIIANK,  H.  M.,High  School,  VonkloekbiU. 

It  is  exactly  tho  book  to  bo  road  for  tho  intermediate  and  second 
class  certificates. 

W.  A.  WH1TUB1  I  Master,  Iroquois  H.  8. 

I  Coi  U0STBOOI  for  our  advanced  high  School  classes 

(HO,  II.  UOHINNON,  M.A..  II.  M.,  Bltfh  Srhool,  Whilliv. 

*  -    •    I  tee!  that  if  I  suooeoded  la  taking  a  pupil  carefully 

•  work  that  he  would  liavo  a  Ilrsl-rato  knowled 

P  .  iob,  B  \ .  ii  H.  s.  ilmonta, 

i  ooneJdec  it  one  of  tho  best  world  published  oa  the  ml 

D  ii.  BUNT,  H.  s.  wuteniown.  » 

or  text  book  for  senior  classes 
In  our  hli'li  Hchools 


MASON  S    GKAMilAB. 

GEO.  BLAIR,  I.  P.  S.  Grenville  county. 
It  is  the  most  complete  English  grammar  yet  published.    It  goes 
into  the  very  roots  of  the  English  language,  and  is  admirably  ad- 
apted for  advanced  classes. 

ROBERT  MATHESON,  B.A.,  Head  Master,  Napanee,  H.  8. 

*  *  *  In  etymology  and  analysis  Mason  is  particularly  full 
and  clear  *  *  *  Tho  wholo  work  is  to  tho  student  of  English  a 
mine  of  wealth. 

J.  MILLAR,  B.A.,  H.M.  High  School  St.  Thomas. 
I  have  examined  the  work  and  I  am  satisfied  it  will  prove  a 
valuable  treatise  on  the  subject  for  high  schools.    Many  of  its 
features  though  somowhat  novel  in  their  character  will  tend  to 
simplify  tho  difficulties  of  tho  studont. 

J.  SEATH,  B.A.,  H.  M.,  St.  Catharines  Coll.  Inst. 
I  regard  Mason's  English  grammar  as  an  excellent  manual  for 
middle  forms  in  our  high  schools.    It  is  just  the  text  book  for  the 
intermediate  examinations. 

E.  M.  BIGG,  M.A. 

*  *  *  Used  with  Fleming's  analysis  it  is  just  what  1b  wanted 
in  our  schools. 

P.  A.  8WITZER,  M.A.  H.  M.  Elora  H.  8. 

Mason's  English  grammar  is  undoubtedly  a  very  suitable  book 
for  high  schools. 

It.  KINNEY,  M.A.,  Insp.  of  Schools,  Dist.  No.  2,  Leeds. 
♦  *  *  The  development  of  modern  English  out  of  the  older  forms 
of  the  language,  as  presented  by  this  author,  gives  the  pupil  a 
clear  comprehension  of  tho  manner  in  which  our  language  has 
oome  to  be  what  it  is,  and  the  thoroughness  with  which  the  sub- 
ject of  etymology  and  syntax  are  presented,  renders  the  work  very 
valuable. 

J.  H.  JOHNSTON,  M.A.,  H.  M.,  H.  8.,  Thorold. 
It  is  something  more  than  a  collection  of  dry  and  vaguely  ex- 
pressed definitions  and  rules.  Tho  subject  is  treated  in  a  rational 
and  philosophical  manner  and  in  cases  of  difficulty  whether  of 
derivation  or  construction  the  author  very  properly  refers  to  the 
original  forms.  The  work  will  bo  valuable  to  the  teachers  as  well 
as  to  the  advanced  classes  in  our  high  schools. 

GEO.  B.  SPARLING,  Upper  Canada  College. 

Mason's  English  grammar  merits  a  high  place  in  Canadian 
schools. 

B.  L.  CHAMBERLAIN,  B.A.,  H.  M.,  H.  S.,  Gananoque. 
1  am  satisfied  on  a  close  examination  that  the  work  is  a  valuable 
addition  to  our  list  of  school  books. 

J.  MAY,  L  P.  S.,  Co.  Carleton. 

*  »  •  Admirably  adapted  to  the  higher  classes  in  our  public 
*nd  high  schools 


MASON' 8  GRAMMAB. 


JNO.  J.  MAGEE,  B.A.,  H.  M.,  H.  S.,  Oxbridge. 
I  intend  to  use  Mason's  English  grammar  in  the  senior  division 
of  the  high  school  here.    I  consider  it  a  very  superior  book  in  all 
its  parts. 

J.  A.  HOUSTON,  H.  M.,  H.  S.,  Hawksbury. 

I  have  carefully  examined  "  Mason's  English  grammar  "  anfl 

consider  it  a  book  which  should  be  in  the  hands  of  every  teacher. 

H.  M.  HICKS.  M.A.,  H.  M.,  Trenton.  H.  & 
*    *    *    Though  the  work  may  be  used  with  ad  vantage  by  all 
it  is  especially  adapted  to  use,  in  classes  in  high  schools,  or  to  tin 
wants  of  advanced  pupils. 

W.  C.  MIDDLETON,  H.  M.,  H.  S.,  Arnprior. 
Mason's  grammar  is  full  of  the  most  valuable  information  judi- 
ciously selected.    It  cannot  fail  to  yield  the  most  eatisfuc lui-y  *.- 
suits  in  the  hands  of  an  efficient  teacher. 


Mitt  #  €o.'z  dimratinital  $zxin. 


HAMBLIN    SMITH'S 

MATHEMATICAL  WOUKS 


ARE  USED  ALMOST  EXCLUSIVELY 


In  the  Normal  and  Model  Schools,  Toronto; 
Upper  Canada  College;  Hamilton  and 
Brantford  Collegiate  Institutes;  Bow- 
manville,  Berlin,  Belleville,  and  a  large 
number  of  leading  High  Schools  in  the 
Provinoe. 


HAMBLIN  SMITH'S  ALGEBRA, 

With  Appendix,  by  Alfred  Bilker,  B.A.,    Mathematical  Tutor,    Uni- 
versity College,  Toronto.    Price,  90  cents. 

THOMAS  KIRKLAND,  M.A.,  Science  Master,  Normal  School. 

"  It  is  the  text-book  on  Algebra  for  candidates  for  second-class 
certificates,  and  for  the  Intermediate  Examination.  Not  the  least 
valuable  part  of  it  is  the  Appendix  by  Mr.  Baker." 

GEO.  DICKSON,  B.A.,  Head  Master,  Collegiate  Institute,  Hamilton. 

"  Arrangement  of  subjects  good  ;  explanations  and  proofs  exhaus- 
tive, concise  and  clear ;  examples,  for  the  most  part  from  University 
and  College  Examination  Papers,  are  numerous,  easy  and  progres- 
sive. There  is  no  better  Algebra  in  use  in  our  High  Schools  and 
Collegiate  Institutes." 

WM.  R.  RIDDELL,  B.A.,  B.  So.,  Mathematical  Master,  Normal 
School,  Ottawa. 

"  The  Algebra  is  admirable,  and  well  adapted  as  a  general  text- 
book." 

W.  E.  TILLEY,  E.  A. ,  Mathematical  Master,  Bowmanville  High  School. 

"  I  look  on  the  Algebra  as  decidedly  the  best  Elementary  Work  on 
the  subject  we  have.  The  examples  are  excellent  and  well  arranged. 
The  explanations  are  easily  understood." 

R.  DAWSON,  B.A.,  T.C.D.,  Head  Master,  High  School,  Belleville. 
"  With  Mr.  Baker's  admirable  Appendix,  there  would  seem  to  be 
nothing  left  to  be  desired.  We  have  now  a  first-class  book,  well 
adapted  in  all  respects  to  the  wants  of  pupils  of  all  grades,  from  the 
beginner  in  our  Public  Schools  to  the  most  advanced  student  in  our 
Collegiate  Institutes  and  High  Schools.  Its  publication  is  a  great  boon 
to  the  over-worked  mathematical  teachers  of  the  Province." 


EXAMINATION    PAPEKS 


IN 


AEITHMETIC, 

By  J.  A.  McLkllan,  L.L.D.,   Inspector  High  Schools,  and 

Thos.  Kibkland,  M.A.,  Science  Master,  Normal  School, 

Toronto.         Second  Edition. 

PBICE       $1.00. 


From  the  QUELPH  MEBCUUY. 

•  *  *  The  work  is  divided  into  six  chapters.  The  first  is 
on  the  Unitary  Method,  and  gives  solutions  showing  its  applica- 
tion to  a  variety  of  problems,  in  Simple  and  Compound  Propor- 
tif  n  ;  Percentage,  Interest,  Discount,  Profit  and  Loss  ;  Propor- 
tional Parts,  Partnership,  ;  Chain  Rule,  Exchange,  Alligation  ; 
Commission,  Insurance,  &c,  Stocks;  and  Miscellaneous  Pro- 
blems. The  second  is  on  Elementary  Hides,  Measures  and 
Multiples,  Vulgar  and  Decimal  Fraction!.  The  third  con- 
tains Examination  Papers  for  entrance  into  High  Schools 
and  Collegiate  Institutes,  the  fourth  for  candidates  for  third 
class  certificates,  the  fifth  for  candidates  for  the  Intermediate 
Examination  and  Second-Class  Certificates,  and  the  sixth  for 
(  Hiididatos  for  Third  Class  Certificates  and  University  Honors. 
It  will  be  observed  that  the  work  begins  with  the  fundamental 
rules — those  principles  to  be  acquired  when  a  pupil  first  enters 
aponthe   study  of  Arihmetic,  and  cm nios  him  forward  till  pre- 

i  lor  the  liighest  class  of  oerttfioate  and  for  Honorsof  the 
University.  »  »  ♦  Teachers  will  find  in  it  a  necessary  help  in 
supplying  questions  to  give  thoir  classes.  Those  who  aspire  to 
be  teachers  cannot  have  a  better  guide — indeed  there  is  not  so 
good  a  one— on  the  subject  with  which  it  is  occupied. 

From  the  ADVERTISER. 

•  •    •  Uv  nil  who  aro  groping  after  some  method  better  than 

lit,  this  volume  will  'no  eonlinllv  walOOmed,  and 
ted  the  possibility  ot  accomplishing 
ndent  methods  will  be  by  a  perusal  of  tha  In- 
ter themselves,  and  enabled 

*  *    *    it  i  lor  to 
ei  Introduced  into  this  oountry,      •     *     * 

v  high 
quul,  in  fact,  to  anything  oi  tie    kin 
I  •■!  I. Ion  or  Now  York. 

TKLESCOPE. 
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Iianical  methods  i 
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EXAMINATION    PAPERS    IN    AP.ITHMETIO. 

J.  MORRISON,  M.  D.,  Principal,  H.  S.,  Newmarket. 

*  *  *  It  is  one  of  the  best  contributions  to  Arithmetic 
which  has  been  made  of  late  years.  The  Unitary  system 
cannot  fail  to  be  addopted  in  all  our  schools,  and  this  book  places 
the  whole  subject  in  a  satisfactory  light. 

J.  D.  PLATT,  B.  A.,  P.  S.I.,  Prince  E.  Co. 

*  *  *  I  consider  this  work  Trail  adapted  to  secure  thorough- 
ness. The  introductory  chapter  in  explanation  at  the  Unltarj 
Method  is  especially  valuable.  The  anxiety  which  Teachers,  and 
Candidates  for  Certificates  manifest  regarding  the  work,  is  the 
highest  recommendation  of  its  practical  utility 

K.  RODGERS,  P.  S.  I.,  Collingwood. 

*  *  *  It  cannot  fail  to  receive  a  cordial  welcome  from  all 
our  Tenchors  in  the  High  and  Public  Schools.  Wo  must  cordially 
commend  its  introduction. 


JAMES  McBRIEN,  I.  P.  S.  Co.  Ont. 

*  *  *  This  work  should  bo  in  the  hands  of  all  that  desire  to 
obtain  perpetual  and  Provincial  Certificates. 

WM.  MACKINTOSH,  P.  S..I.,  N.,  Hastings. 

*  *  *  The  Examination  Pupers  in  Arithmetic  I  look  upon 
as  one  of  the  most  really  useful  additions  that  have  yet  been 
made  to  anadlan  school  book  literature.  *  *  *  The  thirty- 
four  pages  of  instructions  on  the  Unitary  Method  are  worth  far 
more  than  the  entire  book  costs. 


G.  BLAIR,  I.  P.  S.,  Grenville  Co. 

*  *  *  This  work  was  much  needed  and  will  give,  I  sincerely 
trust,  the  finishing  blow  to  the  rule  and  rote  system  in  Arithme- 
tic which  has  so  long  been  f  roezing  the  very  life  out  of  our  Can- 
adian schools.  Every  candidate  for  the  various  examinations  In 
Ontario  ought  to  procure  this  work,  which  not  only  explains  the 
analytical  method  clearly,  but  applies  it  thoroughly. 

F.  BURROWS,  P.  8. 1.,  Len.  &  Ad.  Cos. 

♦  *  *  Dr.  Mcliellan's  reputation  as  an  Arithmetician  is  so 
deservedly  high,  and  ho  has  already  done  so  much  to  excite  a 
rational  study  of  Arithmetic,  that  it  would  seem  unnecessary  to 
say  a  word  in  commendation  of  this  collection  of  Arithmetical 
Questions.  I  am  sure  these  arithmetical  papers  and  exposition 
of  the  Uidtary  Method  will  be  received  by  our  teachors  with 
great  satisfaction. 


J.  S.  CARSON,  P.  S.  I.,  Co.  Middlesex. 

As  a  work  to  foster  independent  thought,  McLellan  & 
Kirkland's  Arithmetic  stands  alone  and  unrivalled,  nearly  every 
teacher  in  my  Inspectoral  Division  has  a  copy,  and  pronounces 
it  admirably  adapted  to  the  various  degrees  of  difficulty  required 
in  our  Public  Schools. 


T.  O.  STEELE,  I.  P.  S.,  Co.  Prescott. 
.     It  tills  a  vacancy  long  felt    by    Teachers  and    those  pre- 
paring to  teach,  and  to  such   I  do  most  heartily  recommend  it- 


EXAMINATION    PAPERS    IN    ARITHMETIC. 

From  the  GRAND  RIVER  SACHEM. 

*  *  *  Candidates  preparing  for  Teachers'  Certificates  of 
iny  grade,  cannot  afford  to  be  withe  ut  it.  The  name  of  the  Au- 
thors being  a  sufficient  guarantee  of  its  value  to  the  pupil  as  well 
us  to  the  private  student. 


From  the  STRATFORD  BEACON. 
*  *  *  It  also  has  a  chapter  on  the  "  Unitary  Method  "  of 
solving  problems,  which  will  be  found  of  invaluable  utility  to 
teachers  and  pupils,  who  may  perchance,  havo  been  hitherto 
"  plodding  their  dreary  way  "  through  the  different  rules  and  for- 
mula of  the  text-books  of  the  prosent  day.  By  following  this  me- 
thod tho  youthful  arithmetician,  after  having  mastered  the  '•  fun- 
damental rules,"  is  enabled  to  solve  any  problem  that  has  the 
requisite  data  for  its  own  solution.  In  addition  to  arithmetical 
practice  this  method  strengthens  and  expands  the  mind  by  giving 
it  exercise  in  the  most  rigid  logic  and  accurate  analysis,  and,  in 
short  trains  it  to  "  think. "  We  may  add  that  the  paper,  typogra- 
phy, bin  chug,  and  in  fact  the  tout  ensemble  of  the  book  are 
creditable    to  the   enterprising   publishers. 


J.  MAY,  I.  P.  8.  County  Carlton. 

•  •  *  The  typography,  paper  and  binding  are  highly  credi- 
table to  tho  publishers,  and  better  still,  the  matter  seems  to  be 
excellent.  1  trust  it  will  fall  into  the  hands  of  every  advanced 
pupil  in  the  province,  and  especially  into  those  of  teachers,  and 
candidates  for  teachers  certificates. 

M.  J.  KELIjY,  L.  L.  B.  M.  D.,  I.  P.  S.,  County  of  Brant. 

•  *  •  It  can  not  fail  to  be  of  great  service  to  candidates  for 
the  High  Schools,  Intermediate  Examinations  for  Teachers'  Cer- 

tea.  and  for  Matriculation  in  the  University  of  Toronto,  The 
authors  have  achieved  distinction  uh  Teachers  of  Mathematics 
udthepul  l'cr  a   Co.,  Toronto,  deserve 

groat  credit  for  tho  mechanical  appearanco  of  tho  work. 

J.  MAY,  I.  P.  S.  County  of  Carlton. 
I    trust    this    work  will   boused   by   -very    advanced   pupil 
In  the  province,  and  etpeolaUy  bj    Teachers  and  Candidates  for 
Xuachoru'  Certificates. 

J.  .1  Uxbridge.  H.  S. 

•  •  •  I  eon  iiler  tin  in  the  bi  hi  eoiiiriJMii  (.f  Arithmetic 
problems  tli  ■  ■■  as  teacher  has 

i  aish  sufficient  varlet]   • 
plies  a  want  tell   i  The 

affording  one  ol 

ma  of  drawing  out  and  itrengl  liming  tho    mental    fa 
•  ulUwS.  

.1   M   ;  i  \  ii    !•   s   i  .  Plctoa. 

Thli    book      ■•nun..!    tail     to    prove    H  l u     to 

•'■t  1 1- 
.miUlous&C.,  imdiiH  an  uxurolseboo-    for   pupils  it  has  uc 
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EXAMINATION    PAPERS    IN    ARITHMETIC. 

THOMAS  PEAROE,  P.  S.  I.,  Co.  Waterloo. 

*  *  *  It  can  be  used  with  advantage  by  pupils  in  the  fourth, 
fifth,  and  si\-th  classes  in  the  Public  Schools  and  by  all  High 
School  Pupils.  I  consider  tho  work  will  bo  especially  useful,  how- 
ever, to  persons  preparing  for  Teachers'  Examinations. 

I.  J.  BIRCH  AMD,  Toronto  Public  Schools. 
Just  tho   thing    for    those    studonts,    who,   having    worked 
through  the  ordinary  text  books,   still    find  their   knowledge    of 
Arithmetic  imperfect. 

J.  A.  CLARK,  M.  A.,  H.  M..  Picton,  H.  S. 

*  •  *  Tho  ■' Unitary"  method,  upon  which  so  muo  stress 
is  laid  in  examinations,  is  here  explained,  and  illus  i..ted  by 
numerous  and  varied  sets  of  probloms,  teachers  will  recoguizv 
the  advantage  of  obtaining  the  work  at  once. 


„    BE  ATT  Y   &   CL  ABE'S  . 

BOOK-  KEEPING; 

A  Treatise  on  Single  and  Double  Entry  Book-Keepinq, 

FOR  USE  IN  HIGH  AND  PUBLIC  SCHOOLS, 

By  S.  G.  Beatty,  Principal  Ontario  Commercial  College,  Belle- 
ville, and  Samuel  Clare,  Book-Keeping  and  Writing 
Master,  Normal  School,  Toronto. 

PRICE    70    CENTS. 


T.  O.  STEEL,  Inspector,  P.  8.  Co.,  Prescott. 

*  *  *  I  consider  "  Beatty  *  Clare's  Book-keeping"  plain 
nii'l  simple,  yet  sufficiently  comprehensive  for  all  practical  pur- 
poses, and  especially  fitted  for  a  school  text  book. 

WM.  TA88EE,  L.  L.  D  ,  H.  M.,  Gait,  Col.  Institute. 

*  *  *  Simple,  clear,  devoid  of  oonfusiug  definitions  and 
very  practical  throughout. 

J.  W.  CONNOR.  B.  A.,  H.  M.,  H.  S.,  Berlin. 

*  *  *  I  consider  it  the  best  elementary  work  0:1  the  sub- 
ject that  I  have  yet  seen. 

1).  C.MoHENRY,  M.A.  Prlncpal, Cobourg  Collegiate  Institute 
I  coDsder  Beatty  &  Clara's  Book-keepiug    an  excellont  text 
book. 


A.  YOUNO,  Principal  of  Berlin,  C.  S. 
Tho  work  on  Book-koopuig  by  Beatty  &  Olaro  is  the  best  that 
I  ever  saw. 


JOHN  WILSON.  Math.  Mantor,  Port  Hopo,  H.  S. 

•  •  »  I  1  •..mmondiii':  the  work  to  my  fellOU 
teachers  thr  Province,  m  one  well  adapted  to  onsure 
tborou                     le  art  of  I'.ook-koophig. 

HVCH  ,J.  STK\N'i,    B.  A.,   II.  M.,  II.    S 

' ■ii.ion  ,,f  the  rabjeot  being  oleat  and  ade 
qnate  I  ovo  a  valuable  aid  to  .ill  who  d 

thoroughly  acquainted  with   the  principles  of 

■ 

.».  h.  OAB80N,  iiopocior,  Ktddleeex. 

•  •  •  I  run  —II led  from  1111  i'vi  niiuiil  ion  I  lint  It  Is  su- 
perior to  any  othor  wo>  'uiiliitn  BobOOl 


BEATTY  AND  GLARE'S  BOOK-KEEPING. 

GEORGE  BLAIR,  I.  P.  8.  Greiivillo  Couuty. 

•  *    *    I  consider  it  the  best  introduction  to  Book-keeping 
I  have  yet  seen. 

A.  CARLYLE,  B.  A.    H.   M.„  Port  Rowan.  H.  8. 

*  *    *    I  consider  it  by  far  the  best  text-book  on  the  subject 
that  I  have  yet  seen. 

JAME8  McBRIEN,  I.  P.    8.  Co.,  Ont. 

The  method  of  instruction  adopted  by  the  authors  is  simple 
natural,  and  philosophical. 


GEO.  A.  SOMERVILLE,  Teacher  of  Book-keeping,  Guelph,    U.  8 

*  *  *  Candidates  for  teachers'  certificates  will  llnd  this 
book  superior  to  any  other  on  the  subject  at  present  before  the 
public. 


JOHN  SHAW,  H.  M.,  H.  8..  Omemee. 

Of  the  many  elementary  works  on  Book-keeping  which  hav< 
found  their  way  into  the  school  room  during  my  twenty  years' 
career  as  a  master,  I  bolieve  Beatty  &  Clare's  will  prove  the 
most  valuable  to  both  teacher  and  pupil.  It's  analytic  method 
and  its  short,  simple  end  comprehensive  "  sets"  are  admirably 
calculated  to  fill  a  want  long  felt  in  our  schools. 


JOHN  JOHNSTON,  P.  8.  Inspector  Belleville  and  8.  Hastings. 

*  *    *    I  consider  it  the  best  work  on  the  subject  I  have  yet 
seen  and  well  adapted  for  all  kinds  of  schools. 

P.  C.  McGUEGOR,  B.  A.,  H.  M.,  Almonte,  H.  S. 

*  *    *    It  is  very  practical  and  analytical  and  the  principles 
of  both  single  and  double  entry  are  thoroughly  explained. 

M.  MoPHRRSON,  M.  A.,  H.  M.,  Prescott,  H.  S, 
I  have  submitted  Beatty  &  Clare's  Book-keeping  to  two 
practical  Book-keepers,  who  are  also  teachers  and  they  speak  of 
it  in  very  high  terms.  After  a  careful  examination  of  the 
principles  and  details  of  this  work,  I  can  fully  recommend  itas 
a  very  suitable  text  book  for  our  High  Schools  . 


W.  H.  TAMBLYN.  M.  A.,  H.  M.,  H.  S.,  Oshawa. 

*  *  *  I  can  heartily  recommend  Beatty  &  Clare's  Book- 
keeping for  the  following  reasons  :  the  definitions  and  exp] 
tions  of  the  use  of  the  various  books  are  very  clear,  the  reasons 
for  difieront  stops  are  well  shown  ;  the  order  of  closing  ledger 
accounts,  the  different  forms  of  "  Trial  Balance  "  and  directions 
for  the  detection  and  correction  of  errors  in  it  and  in  the  several 
books  used,  are  very  good,  indeed,  while  the  Review  Questions  at 
the  end  of  each  sot  are  very  valuable  to  the  student. 

WM.  WILLIAMS,  B.  A.,  Head  Master,  Collingwood  H.  S. 

*  *    *    It  is  the  most  suitable  work  on  the  subjeot,  for  our 
Canadian  Schools  that  I  have  yet  seen. 


BEATTY  AND  CLARE'S  BOOK-KEEPING. 

P  L.  MICHELL,  B.  A.,  Head  Master,  Perth  High  School. 

*  *  *  It  is  in  every  respect  a  practical  treatise  ami  not  a 
summation  of  forms  tb at  may  do  very  wo'l  in  the  school  room, 
but  must  be  discarded  in  the  office.  "  Its  introduction  will  bo  a 
decided  advantage  to  the  pupils  of  our  High  Schools. 

JaMES  LUMSDIN,  M.  A.,  Head  Master,  Port  Dover,  H.  S. 

*  *  *  The  explanations  and  directions  given  are  clear  and 
comprehensive,  and  the  exercises  proceoding  gradually  from 
tbe  more  simple  to  the  more  complicated  forms  of  business  are 
W'U  adapted  to  ground  the  pupil  thoroughly  in  the  principles 
o;  a  mercantile  education. 


J.  MILLAR,  B.  A.,  H.  M.,  H.  S.,  St.  Thomas. 

*  *  *  I  am  satisfied  we  have  nothing  of  the  kind  so  well 
ad-ipted  for  preparing  candidates  for  the  H.  S.  Intermedin  te 
h  nd  Teacber's  Examinations.  There  is  no  doubt  it  will  come 
into  general  use. 

If.  J.  KELLY,  L.  L.  B.  M.  D.,  I.  P.  S.,  County  of  Brant. 

*  *  *  In  clearness  of  arrangement,  in  completeness  and 
comprehensiveness  of  details,  in  typographical  neatness  and 
accuracy,  it  surpasses  any  book  now  in  use  in  this  Province  on 
the  same  subject — I  can  most  cordially  recommend  it  to  the 
teachers  of  our  High  and  Puolic  Schools. 

JOHN  KING,  A.  M.,  L.  L.  D. 

*  *  *  For  school  work  I  consider  it  superior  to  any  other 
that  I  have  examined.  The  explanations  are  clear  and  compre- 
hensive, evidently  coming  from  practical  toachers  who  Know 
the  points  that  are  likely  to  bewilder  the  young  student. 

ROBERT  TORRANCE,,  P.  S.  I.,  Guelph. 

*  *  *  It  is  clear  nnd  simple  in  the  explanation!  given,  its 
arrangement  is  good,  and  a  lar«e  amount  of  useful  Information 
on  the  subject  is  condeusod  into  small  OOmpaM 

II   K,  HICK8,  M.  A.,  H.  M..H.  8.,  Tronton. 

*  *   *    [t  aeeani  to  me  muoh  better  adapted  to  the  present 

condition,  and  wants  oi  than  any  other  work  on  the 

subject  with  which  i  am  acquainted, 

P,  L  D   i;i,.\M),  B.  \ ,  Prin.  Nowbnrgh  Academy. 

Fornae  In  our  High  and  Public  Bobooli  it  li  decided 

in  the  subject    that    wo    have  and  cannot   but 
lueei.  witli  approval. 


ELEMENTARY  STATICS. 

BY 

THOMAS  KIRKLAND,  M.A., 
Science  Master,  Normal  School,  Toronto. 


TOICE,   81. oo. 


W.  R.  Riddell,  B.A.,  B.Sc,  Mathematical  Matter,  Ottawa  Normal 
School. 
"  From  a  careful  examination  of  it  I  think  it  will  be  of  great  use 
to  those  preparing  for  the  examinations  of  the  Central  Board. 


Geo.  Baptie,  M.A.,  M.B.,  Science  Master,  Ottawa  Normal  School. 
"It  supplies  a  great  want  felt  by  those  preparing  for  Teachers' 
Certificates.     This  -did  it  possess  no  other  merits -should  make  it* 
great  s-uccess.     It  is  by  far  the  best  text  book  ou  the  subject  for  the 
schools  of  Ontario  I  have  seen." 

Geo.  H.  Robinson,  M.A.,  Head  Master,  Whitby  High  School. 

"It  is  the  work  of  one  of  the  most  successful  teachers  in  the 
Dominion,  and  every  page  bears  evidence  that  it  is  uo  hasty  compi- 
lation, but  tho  fruit  of  matured  thought  and  experience." 


C.  J.  Macqregor,  M.A.,  Principal  High  School,  Stratford. 

"  In  the  Statics,  the  treatment  of  the  subject  is  at  once  elementary, 
and  rigid  enough  to  lay  the  foundation  of  accuracy  in  the  further 
prosecution  of  the  science." 

D.  C.  McIIenry,  B.A.,  Collegiate  Institute,  Cobourg. 
"Among  the  valuable  text-books  you  have  recently  published,  none 
ismore  timely  than  your  '  Elementary  Statics.'  A  work  of  the  kind  was 
greatly  noeded,  especially  by  High  School  Teachers  ;  and  it  is  likely  to 
meet  with  very  general  favour." 

_^  J.  W.  Conner,  M.A.,  High  School,  Berlin. 

"  Mr.  Kirkland  has  placed  the  teachers  of  Ontario  under  great 
obligations  by  publishing  bis  excellent  little  work.  The  arrangement 
and  clearness  of  the  '  Book  work '  and  the  admirable  selection  of  pro- 
blems, would  of  themselves  place  the  book  in  the  first  rank  of  elemen- 
tary treatises  ;  but,  above  all,  one  can  traoo  in  every  page  the  result  > r 
the  author's  practical  experience  in  teaching  the  subject." 


ELEMENTARY   STATICS. 

Alix.  Mohrat,  M.A.,  Mathematical  Master,  Gait  Collegiate  Institute. 
"  The  want  of  a  text-book  on  '  Elementary  Statics,'  at  once  scien- 
tific and  equal  to  the  comprehension  of  students  who  know  little  of 
mathematics,  has  long  been  felt.  Mr.  Kirkland's  treatise  supplies  this 
want  admirably.  I  know  of  no  other  treatise  so  suitable  asatext-book 
for  candidates  for  the  'Intermediate' and  Second  Class  Certificates. " 


W.  W.  Tamblyn,  M.A.,  Head  Master,  Oshawa  High  School. 

"After*  careful  examination  of  'Kirkland's  Elementary  Statics' 
and  a  comparison  of  it  with  other  works  upon  the  same  subject,  I 
have  not  the  least  hesitation  in  stating  that,  in  my  opinion,  it  is  far 
the  best  out,  for  all  those  that  are  preparing  for  Teachers'  and  Inter- 
mediate Examinations.  The  definitions  are  very  clear ;  the  problems 
are  selected  with  great  care  and  excellent  judgment;  the  style  and 
workmanship  leave  nothing  to  be  desired." 

J.  Morhisoh,  M.A.,  M.D.,  Principal,  High  School,  Newmarket. 
"I  have  no  hesitation  in  saying  that  the  'Statics'  is  the  best 
elementary  work  on  the  subject  in  our  language.  Indeed  the  fact  of 
its  emanating  from  the  pen  of  so  distinguished  a  teacher  as  Air. 
Kirkland,  is  a  sufficient  recommendation  to  warrant  us  in  placing  it 
on  our  list. of  text  books." 

Wm.  Omvbr,  B.A.,  Head  Master,  High  School,  Bowmanville. 

"  Mr.  Kirkland's  well-known  reputation  for  mathematical  scholar- 
ship would,  almost  of  itself,  have  been  sufficient  guarantee  for  his 
success  ;  but  It  must  bo  added  that  ho  has  accomplished  the  work 
in  a  very  happy  manner.  Among  its  special  excellencies  must  be 
mentioned  bisalspensingaltogether  with  Trigonometry,  requiring  only 
a  knowledge  of  the  1st  Book  of  Euclid  and  vers  simple  deductions 
from  it,  bis  dear  enunciations  of  Urst  principles  and  graduated  series  of 
exercises  leading  the  student  on  step  by  step  till  he  has  completely 
mastered  the  subject.  1  have  no  hesitation  in  saying  that  Itl 
better  adapted  to  our  Canadian  Schools  than  any  other  work  on  the 
same  subject" 

Jxo.  J.  Maokk,  B.A.,  Head  Master,  Uxbridgo  High  Softool. 
"  i  consider  Kirkland's  statics  better  adapted  to  the  r  qolrements 

of  thOM    preparing   for   Provincial    t.'ortillcates   than    any    Other    text 
book    p  ithorised  or  recommended.    The  fact  that  it  c 

matured  without 'l'i  igono  metry  will  recommend    it,  to  many  who  have 

been  prevented  from  studying  other  works.    The  examples  worked 
D  chapter  sufficiently  illustrate  tbo  method  to  bo  pursued  in   all 


(Ikokor  Wallaob,  D.A.,  Head  Master,  High  School,  II 

"Mr    Kn  hi  i '  ii  Statics  Will    be  of  the   g| 

to  candidates  forHccoiuls  01   the  Intermediate.     I   am  acquainted  with 
DO  book  so  well  suited   for   those  examinations.     I  shall  strongly    ie 

eotnmcnd  u  i i  stadoaU." 

J.  w.  Aokwi,  it  a    '/  ad  WmUt,  ii "ii>  Softool,  raris. 
"  I  nhalt  fsel  much   pleasure    In  roci 
Paris  ffchool,  and  con  ld<  i  that  In  no  doing  I  shall  consult  the  best  in- 
terests of  the  pupils." 


ELEMENTARY   STATICS. 

D.  H.  Hunter,  B.A.,  Head  Master,  Waterdown  High  School. 

"  I  have  much  pleasure  in  stating,  that,  from  the  high  reputation 
the  author  has  gained  as  a  successful  lecturer  on  Philosophy,  I  was  led 
to  expect  a  good  work  on  Statics,  and  have  been  In  no  way  disap- 
pointed. The  work  has  fully  coine  up  to  my  expectations.  It  has  been 
introduced  into  the  High  School  here,  and  is  giving  great  satisfaction." 

F.  L.  Mitchell,  B.A.,  Head  Master,  Perth  High  School. 
" The  definitions  are  clearly  expressed,  the  examples  plain  to  the 
average  student,  and  the  problems  well  selected  and  judiciously  ar- 
ranged." 

C.  Fkssrndbn,  B.A.,  Bead  Master  of  High  School,  Brampton. 

"  The  definitions  and  explanations  are  admirable,  containing  just 
what  is  necessary  and  sufficient,  and  the  problems  are  numerous  and 
well  selected." 

W.  A.  Whitnby,  M.A.,  H.  M.  High  School,  Iroquoit. 
"  I  deem  the  Statics  the  best  I  have  ever  seen." 

P.  A.  Switzbr,  M.A.,  Head  Master,  Oakville  High  School. 
"  'Kirkland's  Statics,'  emanating  from  the  source  it  does,  could  not 
be  other  than  it  is,  a  very  excellent  work,  and  will  give  a  fresh  impulse 
and  interest  to  the  study  of  Natural  Philosophy." 

M.  McPhbrson,  M.A.,  Head  Master,  High  School,  Prescott. 
"  I  can  use  '  Kirkland's  Statics '  as  a  Text  Book  with  pleasure  and 
success." 

John  Shaw,  Head  Master,  High  School,  Omemee. 
"  I  have  carefully  read  '  Kirkland's  Statics.'    It  is  an  excellent  ele- 
mentary work." 

P.  C.  McGregor,  B.A.,  Head  Master,  Almonte  High  School. 
"  I  consider  it  the  best  elementary  work  on  Statics,  and  have  in- 
troduced it  into  the  Almonte  High  School." 

N.  J.  Wkllwood,  B. A. ,  Head  Master,  Oakville. 
"  'Kirkland's  Statics'  is  admirably  adapted  for  class  work,  and  is 
well  calculated  to  meet  a  want  long  felt  in  our  High  Schools." 

A.  Andrews,  Head  Master,  Niagara  High  School. 
"  Mr.  Kirkland  has  succeeded  in  beautifully  simplifying  the  Science 
of  Statics  and  investing  it  with  charming  interest  for  the  student  as 
well  as  the  mathematician.  This  admirable  treatise  will  attract  many 
to  the  domain  of  Natural  Philosophy  who  have  hitherto  been  wont  to 
regard  it  as  a  region  beyond  their  reach.  It  is  now  the  textbook  of 
my  school,  and  the  class  taking  up  this  subject  are  delighted  with  the 
clear  definitions,  lucid  illustrations,  and  timely  hints  of  tho  author." 


Ed.  Poolb,  B.A.,  Head  Master,  Fergus  High  School. 
"  The  explanations  and  solutions  given  will  be  of  great  assistance 
both  to  those  who  have  to  read  up  in  a  short  time,  and  to  those  that 
have  to  read  up  by  themselves." 


ELEMENTARY    STATICS. 

J.  Arthur  Houston,  B.A.,  Head  Master,  Hawkesbury  High  School. 

"  I  am  very  much  pleased  with  the  work,  and  have  already  begun 
to  make  use  of  it  in  my  school.  I  consider  it  just  the  book  we  required 
in  the  High  School*." 

H.  M.  Hicks,  M.A.,  Head  Master,  Trenton  High  School 
"The  subject  is  well  arranged,  the  explanations  are  very  clear, 
and  important  facte  are  brought  prominently  before  the  notice." 

P.  L.  Dorland,  B.  A.,  Head  Master,  High  School,  Newburijh. 
"  For  our  High  School  work  I  consider  it  the  best  text  book  that 
I  have  seen  on  the  subject,  and  I  shall  at  once  use  it  in  my  classes. " 

Rev.  Geo.  Blair,  M.A.,  I.  P.  S.,  Grenville  Co, 
"  I  would  strongly  recommend  Kirkland's  Elementary  Statics  to 
candidates  for  First  and  Second  Class  Certificates,  and  for  the  Inter- 
mediate Examinations,  for  whose  use  it  is  intended.  The  subject  is 
treated  mathematically,  yet  in  the  simplest  manner,  requiring  only  a 
knowledge  of  the  First  Book  of  Euclid,  and  of  Algebra  as  far  as  Sim- 
ple Equations." 

Rev.  Robert  Torrance,  P.  S.  J.,  Town  of  Ouelph. 
"  I  am  satisfied  that  the  treatise  is  one  that  was  Deeded  for  our 
schools,  that  it  will  make  an  excellent  text  book— the  beet  to  be  had — 
and  that  it  must  he  Introduced  into  schools  pretending  to  any  degree 
of  literary  standing  Teachers  will  find  in  it  valuable  assistance  (or 
their  work  among  their  pajpila  ;  and  those  who  are  looking  forward  to 
teaching  as  a  life-work  will  be  materially  helped  by  it  in  their  prepa- 
ratory studies." 

Tiiomah  I'KAiti  k,  /\  ft  Inspector,  Co.  Waterloo. 
"  I  have  no  hesitation  in  recommending  it  to  candidates  for  First 
and  Second  Class  Certificates  as  superior,  for  their  purpose,  to  anything 
on  the  subject  at  present  available." 

8.  D.  Platt,  B.A.,  P.  S.  Inspector,  Picfnn. 
"It  supplies  a  want  frequently  expressed  to   mo  by  teachers,  for 
some  work  en  the  subjoct  not  requiring  a  knowledge  of  Trigonom- 
etry, and  within  the  comprehension  of  the  senior  elassos  of  our  l'uh 

,  i  believe,  the  present  book  reH  ruieuiated  to 
till,  and  therefore  would  very  highly  I mend  '••" 

Ws.  Mackintosh,  P.  S.  Inspector,  Madoo. 

"  It  combines,  in  my  opinion,  ni.,iv  v.ilu.ihle  features  than  any 
Other  work  on  the  subject  with  which  I  am  acquainted." 

Jamks  Cotlk  Brown,  P.  S.  Inspector,  Co.  Pch-rlmro'. 
"  I  consider  it  ono  of  the  best  Toxt-books  that  has  yet   made  Its 

O.  Youno  Smith,  I.I.  H  ,  /'.  .S'.  Ins/uctor,  Town  e/  Whitliy. 
"Mr.    Klrkland,  in   his    i  statics,    has  given  a  great 

deal  of  useful  Information  In  «  form  that  will  bo  very  useful  ana  ao- 
ceoublc  t<>  buth  teacher  and  pupil. 


ELEMENTARY   STATICS. 

J.  Millar,  B.A.,  Principal,  High  School,  St.  Thomcu, 
"To  prepare  candidates  for  the  H.   S. ,  Intermediate  or  Teachers' 

Examintions,  there  is  nothing  better  than  this  publication." 

E.  L.  Chamberlain,  B. A.,  Head  Master,  High  School,  Gananoque. 

_  "I  have  examined  the  work  with  much  pleasure,  and  find  that 

^it  covers  the  subject  in  the  most  satisfactory  manner." 

John  Kixg,  A.M.,  IX.  D,  Principal,  Caledonia  High  School. 

"  I  have  carefully  examined  Kirkland's  Statics  and  find  it  a  great 
improvement  on  the  few  similar  ones  already  in  use  in  our  schools. 
The  principles  are  lucidly  explained  and  illustrated,  examples  are 
worked  out,  anil  each  lesson  is  followed  by  a  series  of  graduated 
questions  requiring  a  thorough  grasp  of  principles  for  their  solution 
A  very  commendable  feature  of  the  work  is,  that  all  the  typical 
problem!  are  solved  independent  of  Trigonometry,  and  those  proofs 
in  other  works  requiring  a  knowledge  of  the  Sixth  Book  of  Euclid 
are  beautifully  demonstrated  by  the  First." 

John  Wilson,  Math.  Master,  Port  Hope  High  School. 

"The  arrangement  of  the  work  is  good,  the  problems  appended 
to  each  section  are  well  selected,  and  the  hints  on  the  solution  of  the 
more  difficult  form  an  admirable  feature  of  the  book." 


Wm.  Williams,  B.A.,  Head  Master,  High  School,  Collingwood. 

"  It  is  unquestionably  by  far  the  best  treatise  on  the  subject,  for 
Intermediate  and  Second  Class  work  yet  published.  It  excels  in  the 
clearness  and  fulness  of  the  theoretical  part,  as  well  as  in  the  number 
and  character  of  the  problems  set." 


D.  A.  McMichabl,  B.  A.,  Head  Master,  Strathroy  High  School. 
"  It  is  undoubtedly  the  best  work  on  that  department  of  Natural 
Philosophy  at  present  available  for  candidates  for  the  Intermediate 
and  Second  Class  Examinations." 

D.  Francis,  Math.  Master,  Collingwood  Sigh  School. 
"  The  work  has  no  equal  on  the  subject  for  Canadian  School  pur- 
poses.   Admirably  graduated  exercises— avoidance  of  abstruse  theory 
-clear  explanations  are  marked  features  of  this  very-much-necded  and 

very  valuable  addition  to  our  School  Book  Series." 


John  Moore,  M.A.,  L.L.B.,  Head  Master,  Norwood  High  School. 
"  In  theextent  toivhieh  the  subject  is  treated,  in  the  arrangement 
of  its  divisiotis  and  szibdivisions,  in  the  clearness  and  conciseness  of 
the  demonstrations,  and  in  the  practical  character  of  the  problems, 
it  leaves  little  to  be.  desired.  It  must  prove  of  great  value  to  candi- 
dates for  First  and  Second  Class  Certificates,  and  is  Just  the  book  for 
High  School  pupils  who  are  preparing  for  the  Intermediate  Examina- 
tion." 


Edw.  T.  Crowlb,  M.A.,  Head  Master,  Markham  High  School. 

"  In  the  simplicity  yet  clearness  of  the  demonstrations,  and  illus- 
trations of  principle,  it  is  by  far  superior  to  any  other  work  I  have  seen 
on  the  subject." 


ELEMENTARY   STATICS. 

J.  W.  Piatt,  P.S.I. ,  Prince  Edward  Co. 
**  I  would  have  been  spared  a  deal  of  annoyance  and  mortification 
had  I  been  possessed  of  such  a  work  In  my  youthful  days.  I  hope  Mr. 
Kirkland  will  prepare  similar  arorks  on  other  branches  of  Natural 
Science,  and  that  his  efforts  wiljfbe  appreciated  by  the  public,  as  much 
as  his  works  arc  admired  by  mer' 


F.  Burrows,  I.P.S.,  Len.  and  Ad.  Co.'s. 
"  It  contains  everything  necessary  for  acquiring  that  complete  and 
rational    knowledge  of  the  subject  which  candidates  for  Provincial 
Certificates  are  now  required  to  possess." 

A.  M^Coll,  P.  S.  Inspector,  Chatham. 
"This  work  has  evidently  been  prepared  with  immense  labour, 
as  it  exhibits  proofs,  from  beginning  to  end,  that  both  skill  end  know- 
ledge have  presided  over  its  execution.  The  application  of  Similar 
Triangles  to  the  solution  of  Statical  Problems  is  a  great  addition  to 
the  intrinsic  value  of  the  work,  and  must  be  new  to  many  of  our  P.  S. 
Teachers ;  many  of  whom,  though  knowing  the  first  six  books  of 
Euclid,  would  perhaps  be  unable  to  apply  a  single  proposition  to  any 
useful  purpose.  The  rising  generation  of  Ontario  will  be  greatly 
benefited,  both  in  accuracy  and  in  extent  of  their  information  on  this 
subject,  if  the  book  becomes  one  of  our  authorized  aeries  for  the 
use  of  our  Public  and  liiyh  Schools." 


ANALYSIS 

—  OF  — 

THE  ENGLISH   LANGUAGE. 

By  I.  PLANT  FLEMING,  M.A.,  B.C.L. 

With  a  Sklkctton  of  Examination  Papers  from  our  Canadian  Untvbmitiiis, 
Bt  W.  Houston,  M.A.,  Examinbr  u?  English,  Toronto  University. 

FOR  USE   IN    PUBLIC   HIGH  SCHOOLS  AND  COLLEGIATE 
INSTITUTES. 

PRICE,     ....     SI.OO. 


Obohor  Dicrson,  B.A.,  Mend  Master,  Collegiate  Institute,  Hamilton. 

"  Fleming's  English  Analysis  has  been  used  In  the  Hamilton  Collegiate  Insti- 
tute since  1ST:'.. 

"  1  know  of  no  better  text  book  in  English  Grammar  for  the  Intermediate 
Forms  in  our  High  Schools  and  Collegiate  Institutes." 


i.  SRATII,  B.A.,  Head  Master,  Collegiate  Institute,  St.  Catharines. 

"  Fleming's  Analysis  has  been  in  use  here  for  about  two  years  ;   it  is  the  best 
<rtu-.>*l  I  know  of  for  advanced  pupils— particularly  in  etymology." 


Ororok  Wallacr,  B.A.,  Head  Master,  H.  S.,  Weston. 

"  We  have  used  Fleming  for  nearly  one  year.  It  Is  the  best  book  I  have  ever 
taught  on  the  subject  during  an  experience  of  two  years  in  Canada  and  eight  in 
English  Grammar  Schools." 


T.  McIntvrr,  M.A.,  Head  Master,  H.  S.,  Ingersoll. 

"  Fleming's  Analysis  has  not  been  introduced  Into  the  High  Scnooi,  Ingersoll, 
as  a  Text  Book,  but  much  of  Its  contents  has  been  brought  before  the  notice  of 
ti.e  students  In  the  form  of  lecti 

"  1  have  carefully  examined  the  work,  and  I  have  no  hesitation  in  pronounc- 
ing It  superior  to  anything yel  presented  on  the  subject  of  English.  It  is  especially 
adapted  to  High  School  work.  I  shall  be  irnttiri*1  tn  learn  thai  it  is  placed  on 
the  list  of  authorised  Text  Hooks." 


FLEMINGS   ANALYSIS   OF   THE   ENGLTS1T    LANUTTACSE 

W.  W.  TAMBLYN,  M.A.,  Head  Master,  Hi^h  School,  Oskawa. 
'  I  think  that  Fleming's  Analysis  is  a  very  excellent  work." 


A.  P.  KMQHT,  M.A.,  Rector  K.  C.  I.,  Kingston. 

"  Accept  thanks.  It  is  in  my  opinion  the  best  School  Text  Book  on  the  sub 
ject  that  has  ever  been  placed  before  the  public,  and  supplies  a  want  felt  by  every 
teacher  in  the  Dominion." 

N.  J.  WKLLWOOD,  B.  A.,  Head  Master  H.  S.,  Streetsville. 

"  I  consider  that  it  contains  much  valuable  information,  and  that  it  is  en- 
titled to  a  place  on  the  list  of  Authorized  School  Books." 


O.  Stratohon,  Head  Master,  H.  S.,  Woodstock. 
I  use  '  Fleming's  Analysis '  to  a  considerable  extent  in  the  higher  classes 


of  the  school. 


A.  MlLLRR,  Head  Master,  H.  S.,  Walker  ton. 


"  I  am  now  using  '  Fleming's  Analysis '  in  my  senior  class  in  English  Gram- 
mar, and  must  say  that  I  consider  it  a  most  excellent  text  book,  and  hope  to  see 
it  put  on  the  authorized  list  for  High  Schools  " 


Andrrw  McCullocii,  M.A,  Head  Master,  H.S.,  Drummondville. 
"  I  have  used  Fleming's  Analysis  for  several  years,  and  from  its  brevity,  clear- 
ness and  comprehension,  consider  it  especially  adapted  for  the  use  of  senior  classes 
in  our  high  schools." 


L.  G.  MoROAN,  B.A.,  Head  Master,  H.  S.,  Vienna. 

"  I  am  much  pleasod  with  it.  and  hope  it  will  be  authorized  for  use  in  the 
High  Schools,  as  it  contains  much  valuable  information  not  found  in  any  of  our 
text  books.  It  is  a  work  long  needed.  The  examination  questions  at  the  end 
will  prove  very  valuable  to  both  teacher  and  pupil." 


A.  I'iirhlow,  IA..U.,  Head  Master,  H.  S.,  Pert  liof>r. 

"  I  havo  used  it,  extensively  In  my  teaching  for  two  yearn  or  more.     It  has  so 
many  excellencies  that  I  wool. I  lii  uthorlzed,  but  not  pre 

scribed  to  the  exclusion  of  others." 

W.  O.  Miiiih.rton,  "  *-.,   Head  Master,  H.  S.,  Arnfirior. 

"  I  i  onsidi  i   '  Kl i  tiling's  Analysis'  admirably  adapted  for  the.  upper  tonne.  In 
our  High  ScIiooIh." 

I    W     r«  M,  It  A..  Head  Master,  II.  S.,  Punville. 
"  I  think  that  this  work  could  bo  used  In  the  Schools  with  much  adval 


RoMM  Matiirhon,  B  a  .  Umi Mtattr,  n    v.,  ffmfUumt. 

1 1  •  I '  I  *  >  10  add    my  li  lUBMB]   10   Hi.   VSjUO  Of    '  Klrinliig'M  A 

of  tbe  EiivHuh  Language'  se  a  text  book  for  High  Schools." 


FLBMIMTNrt'S    ANALYSIS    OF    THB    KNOLISH    LANQUAOB- 

J.  Campbell,  M.A.,  Head  Master  H.  S.,  Napanee. 
"  I  know  of  no  other  work  of  the  same  size  which  combines  with  gram- 
mar and  grammatical  analysis  au  exposition  of  the  logical  analysis  of 
sentences,  a  process  that  makes  the  study  of  our  language  highly  intel- 
lectual, and  that  affords,  in  iny  opinion,  as  good  a  mental  discipline  as 
the  classical  languages  themselves.  For  High  School  purposes,  such  a 
work  is  just  what  is  needed  at  the  presont  time,  as  it  contains  valuable 
matter,  well  arranged  in  a  small  space,  which  will  afford  great  help  to 
teachers  in  preparing  pupils  for  the  various  examinations  now  required. 
It  is  admirably  adaptod  to  the  class-room,  and  I  shall  be  glad  to  Bee  it 
adopted  as  a  Text  book  in  all  our  High  Schools." 

J.  Morrison,  M.A.,  Head  Master  H.  S.,  Newmarket. 
"  I  have  been  using  the  work  since  it  was  first  published  in  England,  i.e. 
about  the  year  1871.    I  heartily  commend  the  book." 

J.  B.  Rankin,  B.A.,  Head  Master  H.  S.,  Chatham. 
"  Fleming's  Analysis  has  been  used  in  the  High  School  here  with  great 
satisfaction." 


Rbv.  B.  Baylt,  B.A.,  Head  Master  H.  S.,  Chatham. 
"  I  consider  it  superior  in  many  respects  to  the  book  which  our  pupils 
are  using;  and  I  believe  our  teachers  frequently  consult  it  in  preparing 
grammar  lessons  for  their  classes." 

James  A.  Burgess,  Head  Master  H.  S.,  Kincardine. 
"  I  would  say  that,  in  addition  to  advanced  and  original  views,  it  has  a 
style  and  arrangement  specially  adapted  to  the  encouragement  of  a  taste 
for  literary  culture.    It  has  been  for  some  time  in  use  in  the  High  School 
here." 


8.  Woods,  M.A.,  late  Hector  K.  C.  I.,  Kingston. 
"  I  have  carefully  examined  Fleming's  Analysis,  and  have  no  hesitation 
in  recommending  it  very  strongly.  It  fills  a  place  too  long  unoccupied,  by 
giving  in  small  space  more  genuine  information  on  our  mother  tongue  than 
any  other  primary  toxt-booli  with  whicli  I  am  acquainted.  Teachers  gen- 
erally, and  advanced  pupils  at  our  High  Schools  and  Collegiate  Institutes 
may  glean  from  its  pages  facts  of  the  most  valuable  character." 

W.  A.  Whitney,  M.A.,  Head  Master  H.  S.,  Iroquois. 
I  have  carefully  examined  the  Analysis,  and  I  consider  it  a  most  valu- 
able book.    It  is  what  the  Hiuh  Schools  have  long  needed ;  viz. :  a  compact, 
cheap,  and  reliable  hand-book  of  our  rnothor  tongue.    I  intend  to  introduce 
it  into  the  higher  classes  of  this  school." 


J.  H.  Johnston,  M.  A.,  Head  Master  H.  S.,  Thorold. 
"I  find  it  a  very  desirable  work;  methodical  in  its  arrangement,  and 
concise,  yet  clear  in  its  definitions,  &o.    The  '  Etym  Derivations'  are  a  pro- 
minent and  useful  feature  of  the  work,  while  the  extensive  sets  of  Exam- 
ination Papers  greatly  enhance  the  value  of  the  prosent  edition. 

M.  MoPhbrson,  M.  A.,  Head  Master  Union  Sehools,  Prescott. 
"  I  have  oxamined  Floming's  Analysis  of  the  English  Language,  and 
believe  it  to  be  an  admirable  work  for  teachers,  and  for  the  advanced 
classes  in  our  High  Schools. 

J.  Crozier,  B.A.,  Head  Master  H.  S.,  Listowel. 
"  I  have  examined  Fleming's  Analysis  of   the  English  Language,  and 
found  it  to  be  an  excellent  work,  specially  adapted  to  our  High  Schools.    It 
will  supply  a  want  that  has  long  been  felt." 

The  work  la  a  good  on*.— J.  M.  Dunn.  B.A.,  Head  Muster  U.S.,  Wetland 


FLEMING'S    ANALYSIS    Of   THR    BNGLISH    LANGUAGE. 

Wll.  Cochrane,  D.D.,  President  of  Faculty  Young  Ladies'  College,  Brantford. 

"  We  have  used  '  Fleming's  Analysis '  in  the  Brantford  Ladies'  College  for  U.- 
pasf  two  years  with  great  satisfaction.  We  regard  it  as  admirably  adapted  for  this 
senior  classes  of  our  higher  schools  and  colleges.  Your  Ann  have  Conferred  a  favour 
upon  the  friends  of  education  in  our  land,  by  the  issue  of  a  Canadian  edition  of  this 
useful  text  book." 


Wm.  Tassir,  LL.D.,  Gait  Collegiate  Institute. 

"  I  am  convinced  that  from  the  extent  of  ground  gone  over,  and  the  amount  of 
tiformation  contained  in  it,  and  that  from  sources  from  which  many  are  precluded, 
that  it  will  be  a  valuable  acquisition  to  students  generally,  and  especially  to  Public 
School  Teachers." 


Jahbs  Hdohtss,  P.  S.  Inspector,   Toronto. 

"I  regard  it  as  a  very  able  and  exhaustive  work.  The  explanations  of  the 
principles  of  English  Grammar  are  clear  and  simple,  and  ought  to  do  a  great  deal 
towards  removing  the  mysteries  and  difficulties  which  some  treatises  have  thrown 
around  this  important  subject.  The  numerous  exercises  which  it  contains,  render 
it  of  great  value  to  teachers." 


Olobk.  May  t. 

"  For  High  School  purposes  and  for  use  in  the  higher  classes  of  our  Public 
Schools,  Mr.  Fleming's  Book  is  unquestionably  the  very  best  at  present  available. 
No  other  volume  yet  published  contains  in  so  small  a  space  so  much  valuable  mat 
ter,  well  arranged  and  intelligibly  expressed  as  this  one  does.  It  is  not  surprising, 
therefore,  that  it  has  aide  its  way  rapidly  into  favor  in  the  schools  of  Canada,  or 
that  a  publishing  (inn  here  should  have  taken  steps  to  seeme  the  privilege  of  issu 
ing  a  Canadian  edition.  The  proeonl  reprint  is  from  the  latest  English  edition,  and 
for  the  Information  Of  UlOM  not  already  acquainted  with  ("ne  work  it  la  Only  nee 
to  state  that  it  contains  a  number  of  additional  sets  of  examination  paper 
what  is  of  still  grea(er  importance,  a  very  complete  index,  by  reference  to  which  the 
place  where  any  particular  word  is  treated  can  readily  be  found.  As  the  etymolo- 
gical portion  of  the  work  is  one  of  its  most  important  features,  the  additional  con- 
venience thus  provided  can  hardly  be  ovor-ruted." 


M-     .,    May   1st. 

"  This  Is  ft  class  book  of  exceptional  merit,  well  approved  of  by  our  educational 

author  been    now    for  Home  years  in   use   in   the   dammar    and    High 

Behoi'l  the  l.hiid  edition,  si-vei  1 1  important  improvements  are  Claimed, 

There  have  been  added  the  Examination  papera  of  the  oxford  and  Cambridge  Local 

Examinations  for  the  lost  four  v  together  with  a  I  doable  Etymological 

Index,  increases  vory  much  the  utility  of  tbu  woi  k ." 


COMPOSITION 

EXEECISE    BOOKS, 

IN  THREE  NUMBERS. 
By  James  Hughes,  Inspector  of  Public  Schools,  Toronto. 


NOS.  1  &  2, 10  CENTS  EACH.  No.  3,  20  CENTS. 


THOMAS  HENDERSON,  Inspector  of  Public  Schools,  Paris 

*  *  *  Am  pleased  with  their  adoption  in  schools  under  my 
Inspection. 

A.  ANDREWS,  Head  Master,  H.  S.,  Niagara 

*  *  *  Have  used  your  Composition  Exercise  Books  for  some 
weeks,  and  find  them  just  tho  thing  desired  for  inducing  a  careful 
painstaking  style.  My  pupils  take  great  pride  in  writing  the  first 
copy  so  well  that  they  shall  not  require  correction  and  consequent 
re-writing.  The  prominence  given  to  the  corrections  drives  them 
to  study  closely  the  rules  for  punctuation  and  the  principles^  that 
govern  the  structure  of  the  English  language. 

DONALD  J.  MoKINNON,  Insp.  Public  Schools,  Brampton. 

*  *  *  To  those  who  desire  to  teach  Composition  systemati- 
cally, I  can  confidently  recommend  Hughes'  Composition  Books, 
No.  3  for  Senior  pupils  and  Nos.  1  and  2  for  Juniors. 

A.  T.  KNIGHT,  M.  A.,  Recto-;,  Kingston  Collegiate  Institute. 

After  carefully  looking  over  Hughes'  Exerciso  Books  on  English 
Composition,  1  have  decided  to  uso  it  in  the  Junior  Forms  of  the 
Institute  just  as  soon  as  the  booksellers  hero  can  furnish  ub  with 
a  supply  of  tho  same. 

J.  M.  PLATT,  M.D.,  P.  S.  Inspector,  Town  of  Picton. 
An  examination  of  Hughes'  Complete  Composition  Exorcise 
Books,  makes  me  almost  envy  tho  Teachers  and  Students  of  the 
present.  Tho  progress  in  the  science  of  teaching  and  tho  various 
inventions  to  facilitate  the  importing  of  instruction  to  the  young 
cannot  fail  to  be  gratifying  to  all  who  recognize  tho  education  of 
tho  youth  of  the  land  as  the  hope  and  glory  of  the  future.  Enghsh 
Composition  is,  to  the  youthful  mind,  the  pons  asinouum  of  liter- 
ary imrsuits ;  and  no  single  subject  has  given  so  much  trouble  to 
Instructors.  Your  Composition  Books  make  pleasant  and  easy, 
what  has  heretofore  been  vexatious  and  difficult.  No  school  can 
be  said  to  bo  properly  equipped  without  them.  Every  teacher 
must  exclaim  when  he  sees  them,  "just  what  we  want." 

J.  B.  SOMERSET,  P.  S.  Inspector,  Co.  Lincoln. 

*  •    *    It  will  be  a  much  needed  holp  to  the  teaching  of  Com 
position  m  our  Schools. 


HUGHES'  COMPLETE  COMPOSITION  EXERCISE  BOOKS. 

W.  FERGUSON.  Inspector,  South  Grey. 
I  have  examined  "Hughes'  Complete  Composition  Books," 
with  much  attention,  and  have  no  hesitation  in  recommending 
their  use  in  my  schools.  For  Senior  classes,  the  No.  3  will  be  found 
not  only  useful  but  invaluable 

D.  McDIARMID,  M.D.,  Inspector,  Glengarry. 

*  *  ♦  A  want  is  now  supplied  by  Hughes'  Complete  Ex- 
ercise Book,  No.  3,  which  should  be  introduced  into  all  good 
schools.  

JOHN  J.  TILLEY,  Insp'r  P.S.,  Durham  Co. 
I  believe  Teachers  will  find  Hughes'  Exercise  Book  No.   3,  a 
very  useful  assistant  in  teaching  Composition. 

A.  SMERLE,  Head  Master  Central  School  East,  Ottawa. 

♦  *  *  I  believe  that  monthly  exercises,  conductod  in  accord 
with  Mr.  Hughes'  method,  will  be  found  much  more  profitable  to 
the  pupil,  than  weekly  exercises,  executed  in  the  loose  and  careless 
maimer  so  prevalent,  with  even  our  best  teachers,  while  dealing 
with  the  subject  of  Composition. 

T.  O.  STEELE,  Inspector,  P.  8.,  L'OrignaL 

♦  *  *  Consider  it  just  the  thing  needed  in  our  schools,  as  it 
contains  all  the  essential  instructions  on  composition  at  a  trifling 
cost,  thereby  saving  Che  expense  of  largo  works.  I  believe  that  its 
introduction  into  our  schools  would  bo  beneficial  to  both  pupils 
and  teachers  and  1  shall  most  heartily  recommend  it  throughout 
my  district. 

FH.  GERARDOT,  Inspector,  P.  8.,  North  Essox. 

*  •  *  After  a  careful  examination  of  Mr.  Hughes'  complete 
Composition  Exorciso  Books,  I  find  that  they  will  supply  a  want 
long  felt  in  our  schools. 

Rov.  J.  MAY.M.A,  Inspector,  P.  8.,  Co.  Carloton. 

*  *  ♦  I  havo  no  hesitation  in  saying  that,  I  believe  it  will 
prove oxtromely  useful  in  the  schools  of  the  pros  Inoe, 

(il-'.o.  VV.  ROSS,  M.T.,  EupMBOf  Div.  No.  1,  Immliton. 

•  ♦  ♦  I  npiirovo  very  cordially  of  Mr.  Hughes'  tiehemo  nrnl 
feel  quite-  sun;  that  his  practical  and  oon  I   graduating 

ut  branch  of  schoi  I  will  prove 

vilIuiiI.Li-  Mnstanco  to  our  teachers  in  presenting  the  subject  in- 
pupils.    I  would  be  vri  Ltintroduo 

od  Into  nil  ..in   ]iul>hc  hi-IiooIh. 

Rev.fi.  I  '.nil,  H.A.,  I  j.Tj.I  >.,  I'nl.lii-.  School  Inspector,  W.ilk.-i  I 
"  Hui'Iicm'  Comi'lctc  <'oiii]uiHi!ioii  K\nci:<e  Hook,  No.  ;i," 

'j'l,,  .  truotion  of  ai  u  lety 

rosilons,  inn'   -  .aroshorl   i 

ILJ.pl  If.  I,  HO   11H    to    l>.'    Mil'    li     •    111    In    111.'    |  111  ]  il  I  i.        A   HVHtcm  of  COITiTt 

[SJ  «  nrOCT  haM  been  n.|.  .']'t  .-.I  v  I  in- 1 1  in  I  ml  li  i veiiienf  iiiul  ellect.ne. 

Theorrangein-    :      the  blank  p*£M  is  all  that  oan  be  deaired  tot 

are  made  or  good 

iniji.'r     .'-.-il  !■   i   up    anil  very  cheap;  ami  their  gonnral  adoption 
will  be  a  groat  boiioiii  u.  both  teacher*  and  pupils. 


HUGHES*  COMPLETE  COMPOSITION  EXERCISE  BOOKS. 

A  DINGWALL  FORDYCE,  Inspector,  P.  S.  Div.  2,  Wellington? 
The  Complete  Composition  Exercise  Book,  No.  3,  prepared  for 
use  in  Schools,  I  should  like  to  see  introduced  whenever  the 
Scholars  are  advanced  the  length  of  taking  advantage  of  it.  It 
seems  to  mo  to  bo  exceedingly  well  adapted  for  its  purpose,  and  I 
fell  confident  that  the  results  of  its  steady  use  would  be  most  sat- 
isfactory The  accompanying  hints  are  likewise  calculated  to  add 
greatly  to  its  value.  The  "Publishers,  Messrs.  A.  Miller  &  Co.,  de- 
serve the  thanks  of  all  Teachers  for  this  valuable  aid  in  an  im- 
portant part  of  their  work  which  is  moreover  got  up  in  a  very  neat 

and  durable  form.  

G.  D.  PLATT,  B.A.,  Inspector,  P.S.Pictoa. 

*  *  *  I  have  much  pleasure  in  expressing  my  high  estimate 
of  its  value  as  a  school  book,  both  in  respect  to  the  much  needed 
and  full  directions  to  the  pupil,  as  well  as  the  superior  manner  of 
its  arrangement  and  finish.  It  would  seem  to  be  the  nb  plus 
ultra  of  Comi>osition  Books. 

KEV.  ROBERT  TORRANCE,  Pub.  Sch.  Inspector,  Guelph. 

*  *  *  The  instructions  or  rules  given  aro  most  valuable, 
being  clear,  concise  and  pointed,  embracing  nearly  ull  that  is  ne- 
cessary to  bo  known  to  enable  a  person  to  express  his  thoughts 
with  precision  and  force. 

J.  H.  SMITH,  Inspector,  P.S.  Ancaster. 

*  ♦  *  They  an;  superior  to  anything  with  which  I  have  met 
and  Bapply  a  waut  that  has  long  been  felt. 

KK  V.  R.  LITTLE,  Inspector  P.8.,  Acton. 
*  *  I  havo  no  doubt  but  it  will  prove  of  groat  service  to 
the  Schools  of  the  Province.  Tho  pages  of  Rules  on  Composition, 
punctuation,  and  list  of  subjocts,  are  a  valuable  feature  of  tho 
DOOk,  1  highly  commend  the  plan  of  the  exercise  book  proper,  as 
it  allows  space  for  corrections  and  remarks  by  tho  teacher,  both 
on  tho  page  for  first  copy,  and  for  corrected  copy.  In  the  Schools 
of  this  County  in  which  it  has  boon  used,  it  has  proved  a  decided 
success.    I  hope  it  will  soon  be  usod  in  every  school  in  Halton. 

CLARKE  MOSES,  P.  S.  Inspector,  Co.  Haldimand. 

*  *  *  I  have  recommendod  thoir  immediate  use  in  the  Pub- 
lic Schools  of  this  County,  and  have  not  tho  least  doubt  but  that 
they  will  meet  with  the  hearty  approval  of  the  teachers. 

G.  YOUNG  SMITH,  L.  L.  B.,  inspector,  P.  S.,  Whitby. 
Hughes'  Complete  Composition,  as  tho  name  implies,  appears 
to  rne  to  be  as  complete  a  system  of  school  work  as  well  could  be 
contrived.  It  is  neat  and  compact  in  its  arrangement,  simple  and 
comprehensive  hi  its  object  and  will  be  found  a  valuable  addition 
to  our  School  series,  as  it  treats  of  a  subject  which  has  heretofore 
been  much  neglected  in  our  Public  Schools.  I  hope  to  see  all  our 
teachers  give  it  a  fair  trial,  and  feel  sure  that  both  they  and  the 
pupils  who  use  it  will  receive  great  benefit  therefrom. 

W.  S.  CLENDENNLNG,  Inspector,  P.8.,  East  Bruce. 
I  hail  Composition  Exercise  Book  No.  3,  as  a  boon  to  our 
schools.    *    ♦    With  its  assistance  a  subject  hitherto  difficult  and 
inefficiently  taught  is  made  comparatively  easy  and  interestiua. 


NEW    PUBLICATIONS. 


Reid's  English  Dictionary    -    -   $1.00 

"  The  volume  is  neatly  got  up ;  the  type  dear  and 
legible ;  the  binding  tttrong,  and  the  size  convenient. 
It  is  intended  for  a  School  Dictionary,  and  we  do  not 
know  a  more  suitable  one  to  be  placed  in  the  hands  of 
Pupils,  whether  attending  our  Public  or  High  Schools 
and  Collegiate  Institutes.  It  gives  both  the  meaning 
and  derivation  of  words,  and  indicates  their  pronunci- 
ation— omitting  none  of  those  in  common  use.  At  the 
close  of  the  volume  there  is  a  vocabulary  of  roots, 
which  will  be  found  very  useful,  and  this  is  followed 
by  an  accented  list  of  Greek,  Latin,  Scripture  and  Geo- 
graphical names,  amounting  to  upwards  of  fourteen 
thousand. — Ouelph  Mercury.''- 

'•  •  •  I  find  the  arrangement  simple  and  plain, 
well  suited  for  the  use  of  Schools.  *  *  I  will  take 
pleasure  in  recommending  the  work  to  my  Teachers 
and  their  Scholars.— B.  B.  Cabxav,  M.A.,  P.  S. 
Inspector,  Cornwall. 

"  As  a  convenient  and  cheap  Etymological  Dic- 
tionary, I  find  it  deservedly  popular  among  our 
Teachers." — P.  Borrows,  P.  8  Inspector  Napanee. 

u  Reid's  Dictionary  has  long  been  in  our  school, 
and  considering  its  price,  I  think  it  is  the  best  for 
the  young  student."— W.  A.  Wamrar.  M.A.,  Head 
Matter,  Iroquois  High  School. 

•  *  *  it  meets  a  want  that  no  other  supplies 
In  an  equal  degree.  Its  chief  excellence  is  its  com- 
pleteness in  reference  to  derivation,  and  especially 
Saxon  derivation,  which  has  been  almost  entirely  neg- 
lected in  the  preparation  of  Dictionaries  for  school 
purposes,  and  indeed  in  our  system  of  instruction  as 
well.  I  like  also  the  collection  of  Roots  atthe  end,  with 
their  meanings.  I  have  no  hesitation  in  recommending 
it  both  for  our  High  and  Public  Schools." — William 
Oliver  B.A .,  Head  Matter,  Bowmanville  High  School. 

ADAM  MILLER  A  CO. 

U  WeUmgton  SL  Wut,  Toronto. 


Utlln  &  C0.'a  $mes  of  Slates, 

Used  in  nearly  all  the  principal  High  and 
Public  Schools  of  Canada. 


HUGHES'  COMPOSITION  BLANKS,  No.  1-  ioc. 

2-  ioc. 

3-  20c. 

CANADIAN   SPELLING  BLANKS,  No.  1-  ioc. 

2-   ioc. 

3  -    lOo. 

STANDARD  DICTATION  BLANKS,  No.  1-   ioc. 

2—  ioc. 

3—  ioc. 
DR.  DA  VIES'  GRAMMAR  BLANKS,  No-  1-   ioc. 

2—  ioc. 

3—  15c 

"       4—  i5c! 
BEATTY'S  HEAD  LINE  COPY  BOOKS,  in  9 

NoS.    Until  1st  J-umary,  1878,  Tracing  and  Short  Course, 
Nos.  1  to  4 
Nos.  5  to  9— 

Ordinary  retail  price,  10c.  each. 


CANADIAN  COPYRIGHT  EDITIONS. 

HAMBLIN    SMITH'S    STATICS, 

With  Appendix  by  That.  Kirkland,  M.A.,   Stienc* 
Matter  Normal  School,  IWwtoi 

Price  00  mdU 

Hamblin  Smlth'a  Hydrostatics. TS  cents. 

"  Thar*  are  few  booka  In  elementary  mathematical  aclence  that 
I  can  more  confidently  recommend.  The  arrangement  of  the 
"  book  work  "  Lb  admirable,  Its  treatment  clear,  and  the  subject 
made  ae  elementary  as  It  can  be,  consistent  with  a  scientific  treat- 
ment >>f  it.  In  such  a  «tudy,  the  working  of  problema  will  excite 
the  same  pleasure  and  Impart  to  the  subject  the  same  Interest 
that  the  conducting  of  experiments  does  in  chemistry.  The  ex- 
amples at  the  end  of  each  chapter  are  well  selected  -  simple  at  tha 
beginning,  progreesire,  and  ending  with  problems  of  aufflcient 
difficulty.  The  appendix  lends  an  additional  interest  to  the  Cana- 
dian edition,  Aur»B»  Basis,  RA., 

"  Math.  Tutor,  UaaT.  College,  Toronto.- 
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